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Montgomery, Ala., Water Works. 


Montgomery, the capital of Alabama is situ- 
ated in the center of the State at head of nav- 
igation of Alabama river. High water in 
river is 162 feet above Gulf of Mexico. The 
population is 26,000. 

The City Council contracted with A. H. 
Howland, Oct. 7, 1885 to build, maintain and 
operate a system of water works. Mr. How- 
land assigned his contract to The Capital City 
Water Company, and work was commenced 
at once. 

The supply is derived from six 8-inch Arte- 
sian Wells having a combined capacity of 
about 5,000,000 gallons in twenty-four hours. 
Two of these wells are 635 feet deep, two 443 
feet and two 280 feet, each of the three pairs 
of wells reaching to and deriving its supply 
from a different stratum, although the quality 
of the water is the same in each, and is ex- 
ceptionally soft and pure, containing but 12.19 
parts of solids in 100,000., 7.9 parts being so- 
diu:n carbonate, the remaining parts being dis- 
tributed, in small quantities, among five 
other simple and harmless substances. These 
wells discharge into two reservoirs having a 
combined capacity of three and one half mil- 
lion gallons; these reservoirs are made with 
earth embankments lined with masonry and 
divided, each from the other, with a masonry 
wall. The water is pumped from these reser- 
voirs into the pipe distribution system and 
any surplus, which may be pumped in excess 
of the consumption, is delivered into a wrought- 
iron stand pipe or water tower. 

The pumping machinery consists of one 
Duplex Compound Condensing Pumping En- 
gine with a maximum daily capacity of 
3,000,000 gallons of water, U.S. standard, 
also one Duplex High Pressure Pump Engine 
of the same capacity. The power for these 
pumping engines is supplied by six steel 
boilers of 80 horse power each. In addition to 
the above, are all of the usual and necessary 
air pumps, condensers, feed pumps, inspira- 
tors, ete. The eatire pumping machinery was 
furnished by the Deane Steam Pump Co., of 
Holyoke, Mass. 

The Pumping station is of brick, with iron 
truss roof, of neat and semi-ornamental de- 
sign, two storiesin height and covers a ground 
area of 80 feetin length and 50 feet in width, 
and is thoroughly fire proof in all particulars. 
The smoke stack is 105 feet in height and has 
25 square feet of flue area. 

The pipe distribution system, at present con- 
sists of twenty-five and one half miles of coated 
cast-iron water pipes of from 24 to 4 inches 
internal diameter, also 340 water gates of va- 
rious sizes and 230 fire plugs for both private 
and public use; aiso all the usual and neces- 
sary special castings. The entire pipesystem 
is planned to allow of future enlargement 
and extension, without cutting in for special 
castings or the change of anv part of the sys- 
tem as at present laid down. ‘The pipes and 
special castings were furnished by the War- 
ren Foundry and Machine Co., of Phillips- 
burg, N. J., and by the Chattanooga Foundry 
and Pipe Works of Chattanooga, Tenn. The 
gates and hydrants were furnished by the 
Coffin Valve Co. of Boston, Mass. 

The water tower or stand pipe, is 26 feet in 
internal diameter and 105 feet in height, it is 
made of heavy wrought-iron plates, having a 
tensile strength of 50,000 pounds of square 
inch of section. Encircling the stand pipe, 
from bottom to top, and around the top, is an 
ornamental iron stairway and balcony which 
together make one of the finest observatories 
in this section of the country. The total ca- 
pacity of this stand pipe is 417,000 gallons, 
and it has a top elevation of 412 feet above the 
Gulf. This elevation gives a pressure in the 


business portion of the city of 110 pounds to 
the square inch and an average pressure in 
the residence portion of the city of eighty 
pounds to the square inch. 

The works were completed July ist, and 
soon after formally accepted by the city. The 
city pays an annual rental of $55 for each hy- 
drant for fire purposes. Water is supplied to 
consumers at a rate of $6.00 per annum for 
first faucet, in a house of five rooms or less. 
and $1.00 per annum for each additional room. 
All parties using more than one faucet are 
supplied through ,.Crown meters, at a uniform 
rate of 25 cents per 1,000 gallons, with a mini- 
mum rate of $10.00 per annum. Mr. Howland 
insisted that these meters should have “ gal- 
lon ’’ dials, instead of *‘ cubic feet ’’ dials, and 
this is the first works to adopt this style. 

There are 500 taps at present, and the num- 
ber is daily increasing. 

‘The company was organized by Mr. How- 
land, and the works designed and built by 
him. The capital stock of the company is 
$300,000 with a bonded debt of $250,000. The 
officers are: President, W. F. Ellis, Ashland, 
Mass.; Treasurer and Engineer, A. H. How- 
land, Boston, Mass. ; Superintendent, Travers 
Daniel, Montgomery; Secretary, Frank B. 
Bigelow, Montgomery. ‘Ihe first two, with 
W. B. Rice, of Boston, constitute the Board of 
Directors. 
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The Possible Motive Power of the Future. 


During the last ten years M. Marcel Deprez, 
of Paris has been engaged in experiments con- 
nected with the transmission of force by 
means of electricity. The Rothschilds some 
time since provided him with an unlimited 
credit to prosecute his researches at Creil, 
under the inspection of a commission of 38 
men of science. A few days ago the commis- 
sion metto heara report on the results at 
present obtained, drawn up, at their request 
by M. Maurice Levy. This report was unani- 
mously approved. It appears from it that we 
can now, With only one generator and only 
one receptor. transport to a distance of about 
35 miles a force capable of being used for in- 
dustrial purposes of 52-horse power, with a 
yield of 45 per cent., without exceeding a cur- 
rent of 10 amperes. When the amount of 
force absorbed by the aparatus used to facili- 
tate the recent experiment, but not required 
in the applications to industrial purposes, is 
added, the yield will be nearly 50 per cent. 

The commission certifies that the machines 
now work regularly and continuously. The 
maximum electro-motive force is 6,290 volts. 
Before the construction ofthe Marcel Deprez 
aparaius the maximum foree did not exceed 
2,000 volts, The report states that this high 
tension does not give rise to any danger, and 
that no accident has occurred during the past 
six months. The commission is of opinion 
that the transmitting wire may be left uncov- 
ered on poles provided it be placed beyond 
the reach of the hand. It estimates at nearly 
£5,000 the probable cost of the transmission of 
50-horse power round a circular line of about 
70 miles. This price would, however, be much 
diminishedif the machines were frequently 
constructed. 

The commission, in the name of science and 
industry, warmly congratulated M. Deprez on 
the admirable results which he had obtained, 
and expressed thankstothe Rothschilds for 
the generous aid extended to the undertaking. 

oo 


Kentucky’s Turnpike System. 


From the Staunton (Va_) Vindicator. 


In conversation with Gen. Echols, who has traveled 
over most of Kentucky, a State whose good roads are 
now famous throughout the Union, we heard some in- 
teresting facts concerning the road improvements now 
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general all over the State. The man who began the, 
improvement there was that famous old Presbyterian 
Dr. Robert J. Breckinridge. He commenced by going 
to see his neighbors along a line of road. His plan 
was to ask each farmer: “How much is your land 
worth?” Whentold he would say: ‘“ Wel!, how much do 
you think a macadamized road would increase the 
value of it?” Being told $10 or $15 an acre, he would 
close in by saying: © Well, suppose you subscribe toa 
company we are forming to build a road tothe amount 
of, say, $5 an acre of yourfarm.” In this way private 
companies were f rmed. The roads cost $2.000 a mile, 
of which the County Court of each county, after it was 
satisfied that the private company was composed of 
responsible citizens, subseribed on behalf of the county 
to the stock to the amount of $1,000 a mile. The roads 
were built, toll gates put on them, and the stock paid 
the county and the stockholders a dividend. In this 
way Kentucky has become ; ridironed with metal pikes. 
Now look at the result of ths: Taking four counties 
in Kentacky, all rather small ones, Montgomery has 99 
miles of metated pike; Clarke, the adjoining county, 
has 150 miles; Fayette. which joins that, has 250 miles, 
and Barbour, the next county to it, has 300 miles 

nearly 800 miles of macadamized road in four counties. 
What has been the result in increasing values? Re- 
member, they are allsmalcounties. The real estate 
in Montgomery is asses-ed at $4,000,000; Clarke, $5,000, - 
000; Fayette, $8 000,000, and Barbour, $8,010,000, An in- 
crease of value which is the direct resultof road build- 


ing. 
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Municipal Engineering; Paper No. 3.* 


WASHINGTON, D. C. 


Description.—The District of Columbia is 
located on the north bank of the Potomac 
river, about 300 miles from the ocean by the 
river and Chesapeake bay. The latitude and 
longitude of the “ National Observatory,”’ 
which is the national prime meridian, is lati- 
tude 38° 53’, 39.42", north and longitude 77° 02’, 
48’’, west. The District has an area of sixty- 
four square miles. The surface is quite roll- 
ing, rising from tide water to an elevation of 
nearly 400 feet in the northern part. The Po- 
tomaec river flows along the southern and 
southwestern boundary of the District. Its 
principal tributaries in the District are the 
Anacostia, or eastern branch, which flows 
through the eastern part, and Rock creek, 
which flows through the western, and are both 
streams of considerable size. There are a 
number of small streams emptying into these, 
cutting out the surface into convenient sized 
drainage ureas, and giving ample fall for 
thorough drainage, except in a small area 
near the river. The soil is generally light, 
rather sandy and gravelly, but with streaks 
and beds of clay affording abundant material 
for the manufacture of brick and terra cotta 
ware. The whole District is underlaid with 
gneiss, which comes to the surface in the 
western part. The climate has a range of 
temperature from about 105° Fahr. (in the 
shade) to—12°, but these extremes are rarely 
reached. Frost penetrates the ground to a 
depth of 2 feet at times, but usually not more 
than 1 foot. The average rainfall is about 40 
inches per annum. There are usually one or 
more showers each summer in which the ruin- 
fall reaches or excecds 2 inches per hour, and 
a fall of 3 inches per hour has been known. 

The City of Washington (See Plate 1) ex- 
tends from the eastern branch westerly about 
5.7 miles, and from the Potomac river north- 
erly about 3.2 miles at the point of greatest 
breadth, with an area of 9.548 square miles. 

All elevations are from the city datum, 
which is mean high tide at the Navy Yard, 
and is 2.91 feet above mean low tide. The 
various surburban villages are all under the 
same government as the city. 

The population of the District is 203,459, of 
which 187,928 are within the city limits, giving 
a density in the city of 19,682 per square mile. 
‘The population is not at all evenly distributed, 
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but there are no statistics to show what the 
density is in the most thickly populated por- 
tion. 

Tenement houses, in the common accepta- 
tion of the terms, are almost unknown in the 
city, and in general each family occupies a 
house. There are no records kept by which 
the number of houses can be determined. 

The District of Columbia was definitely lo- 
cated as the seat of Government of the United 
States in the year 1791. At this time George- 
town, which was settled more than half a 





century earlier, had grown toa town of con- 
siderable size. The plan of the city, which 
was originally prepared by Major L’Enfant, 
has been strictly adhered to, and to his good 
judgment and forethought the City of Wash- 
ington is indebted for its wide streets and 
avenues, and numerous public parks. Upto 
the year 1871 the government of the cities of 
Washington and Georgetown were strictly 
municipal, each having a separate corporate 
existence, but at this time a Territorial Gov- 
ernment was established for the District of 
Columbia, repealing the charters of both 
cities. This form of government was in term 
abolished by an Act of Congress approved June 


-either granite block or asphalt. 
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20, 1874, and the present form of government, 
by three Commissioners, as will be explained 
later, adopted. Though the Territorial Gov- 
ernment was short-lived,and has been the 
subject of bitter controversy, it marked the 
beginning of a new era for the city, an era of 
public improvement. During the three years 


of its existence about 199 miles of streets were 
paved with wood, stone, or concrete; the old 
canal extending from near the Botanic Gar- 
den to the Potomac at the foot of Seventeenth 
was filled up; Tiber creek extending 


street, 


Seale of Feet .2-2.— 


Plate I—Map of Washington. D. C. 
from boundary to same distance south of 


Pennsylvania avenue was arched; an ex- 
tensive system of sewerage was planned, and 
many sewers constructed. Had more time 
been taken in which to make these improve- 
ments, the work would undoubtedly have 
been more thoroughly done. The wooden 
pavements, of which there were many miles, 
soon decayed and have all been replaced with 
Pipe sewers 
at that time were laid without any concrete 
around them, and as they soon become choked 
with the roots of trees, many of them have 
been relaid, and others must be in the near 
future. 


Management of Public Works. 

The executive officers of the District of 
Columbia consist of three Commissioners, two 
of whom are appointed from civil life by the 
President of the United States, with the ad- 
vice and consent of the Senate; the third 
being detailed from the Engineer Corps of 
the Army, and must be an officer above the 
lineal rank of captain. These Commissioners 
are appointed for a term of three years. The 
Commissioners possess all the powers usually 
held by a board of public works, and make all 


appointments in the engineering department 
of the district. The Engineer Commissioner 
is at the head of the Engineer Department, 
and is allowed two assistants, who are also 
detailed trom the Engineer Corps of the 
Army. One of the assistants has charge of 
all surface work, the other of the water supply 
and sewerage. 

The following are the offleers under the En- 
gineer Commissioners, from whom an annual 
report is required : 

Surveyor. 

Parking Commission. 

Inspector of Buildings. 

Superintendent of Streets. 
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Inspector of Cements and Asphalts. 

Property Clerk. 

Water Department. 

These will be taken up in the order named, 
and their duties given a little later. 

There are immediately under the orders of 
the assistants to the Engineer Commissioner, 
a computing engineer, three assistant en- 
gineers, a draughtsman, and a varying force 
of inspectors. Each assistant engineer is fur- 
nished a rodman and axeman. 

The computing engineer has charge of all 
office work, including the assignment of the 
field work to the different assistant engineers. 
The assistants have charge of all field work, 
andin general receive their orders from the 
computing engineer. On each piece of work 
there is an inspector, whose duty itis to see 
that the work is done according to contract, 
and to carry out the orders of tne engineer in 
charge of the work. They each make a 
weekly report, in writing, to the Engineer 
Commissioner, giving a detailed statement of 
the amount of work done and force employed 
by the contractor for each day. 

All linear measurements are made with 
Chesterman steel tapes, but no standard of 
measure is kept, and tapes are not tested. 

In laying out work, both for surface and 
sewerage, a grade sheet is prepared, the 
blank form of which is shown below, which is 
kept on file in the office of computing en- 
gineer. 


to the proper clerk, who prepares a statement 
of the account for this contract on the accom- 
panying form (D.)of voucher ; this next goes to 
the property clerk for his statement of ma- 
terials furnished the contractor, after which 
it is sent to the assistant engineer for his sig- 
nature, and in turn to the computing engi- 
neer, and the assistant engineer commission 
for their signatures. 


RECAPITULATION OF 
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Surface Sheet 
Grading, Cubic 
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Assistant, 


There is kept in the office of the compiling 
engineer, a set of maps, on a svale of 100 feet 
to the inch, showing the location and size of 
all sewers, the location of all manholes, catch- 
basins, and drops, theelevation of curb cor- 
ners, and the grades of sewers at all manholes. 
When a sewer is constructed the inspector 





GRADE SHEET. 
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Assistant, 

On the left-hand page is given a plat show- 
ing the work to be done. All completed work 
is shown in black, and contemplated work in 
blue. A sheet giving the cut or fill, together 
with any other instructions,is furnished the in- 
spector. On sewer work the grade of the sole 
of the sewer is given, and on surface work the 
grade of curbs. The depth of gutter and 








MEASUREMENT SHEET. 





Computing Engineer. 
keeps a record of the distance from a manhole 
to each Y branch, or junction block, put in 
for house connections, and reports it to the 
office, where it is entered in a book kept for 
that purpose in the office of the clerk who 
issues permits for making connection with the 
sewers. 

There is now in course of preparation a set 
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crown of street, together with the slope of 
sidewalk, is given in each particular case. 
When a final measurement is made, a mea- 
surement sheet is prepared on the ‘‘ Measure- 
ment Sheet ’’ blank shown below, on the left- 
hand side of which a plat is made showing in 
detail the dimensions of each piece of the dif- 
ferent classes of work. There is also a “* Re- 
capitulation Sheet,”’ as shown above, giving a 
summary of all the work done under the con- 
tract. This recapitulation sheet is then sent 


of maps, on a scale of 200 feet to an inch, 
showing the grades of all streets and alleys. 
Eaeh year a map is prepared showing by 
different colors the amount and kind of pave- 
ments on each street. 
City Surveyor. 
The city surveyor is appointed by the Com- 


missioners and is not allowed to have a deputy 


or assistant. He is paid by fees and furnishes 
his own help except a draughtsman, whois 
paid a salary by the city and whose duty it is 
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to keep up the records of the office. All surveys 
of new streets, alleys, or subdivisions of 
squares or lots, which are madea matter of 
record, must be made bythe city surveyor. 
He also gives lines for building purposes 
whenever called upon to do so. 

On work that is to be recorded, measure- 
ments are made with wooden rods 10 feet long, 
shod with iron, which have been compared 


Lin. 


Lin. ft. 
Lin. ft. 
feet. 


Footwalk, 


Receiving Basins 
Sq. yards. 


Circular Curb, 
Carriageway, 
Sq. yards 


Granite Curb, 
Sewer pipe, 


Computing Engineer. 


with the standard measure at the United States 
Coast Survey Office. Steel tapes, wherever 
used, are tested by these notes. 

On new work, stone monuments with a cross 
cutin the top, are set at the intersection of 
building lines at each corner or square. In 
making surveys inside the city limits, points 
are marked by nails drivenin the sidewalks 
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I hereby certify that I have carefully examined, 
measured and inspected this work, and that the 
quantities here given are correct. The fleld notes are 
recorded in 


The work appears to be 


188, 





Assistant Engineer. 
MATERIALS FURNISHED Upon THIS CoNTRACT. 


Chargeable 


Not Chargeable 
against ntractor. 


against Contractor. 


I hereby certify that the foregoing is a correct ac- 
count of material furnished, and that the prices 
charged are the net value of the materia! at the point 
where delivered, or in accordance with contract. 

ee 


Property Clerk. 

I have carefully examined the account, and find the 
prices according to contract and the computations cor- 
rect. 

The amount due the contractor is to be ascertained 
by deducting from the net cost of the work the amount 
of previous payments, and the value of the property 
chargeable against the Contractor 


——$$$ $e 
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Computing Engineer. 
Approved: 
By order of the Engineer Commissioner. 
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and noting the distance of these nails from 
the building lines. A record of these nails is 
kept by the surveyor ona slip of paper cut and 
filed in an envelope marked with the number 
of the square. All records of subdivisons are 
platted in books of a uniform size of 124 by 19} 
inches, The usual scale of the plats is 30 feet 
to the inch, but this is varied to suit circum- 
stances, so asto bring the plat within the size 
of the book. These plats show the length of 
all lines and give all angles, but do not give 
measurements for starting points. All plats 
must be certified by the surveyor, the party 
for whom the plat is made, and two competent 
witnesses, whose names must be appended 
thereto. 
Parking Commission. 

The parking commission was organized in 
1871 and is composed of three persons, ap- 
pointed by the commissioners whose duty it is 
to superintend the planting and care of all 
shade trees. Trees are planted about one 
foot from the curb line in the sidewalks, and 
from 20 to 25 feet apart. The following ex- 
tract from the Report of the Parking Com- 
mission for the year ending June 30, 1885, will 
show the kinds of trees planted: 


COMMON NAME, BoTANICAL NAME. 


Ash-leaved maple or box 


OLGOL ...--evercevcsceescoees Acer negunda. 
Sugar maple....-..--+-+.++- Acer saccharinum. 
Sycamore maple .....---++. Acer nse udo-platanus, 
Soft or white maple....--... Aver daisycarpum. 
Norway maple ...........-++/ |Acer Sie 
Black suger or southern! 

TRBDIO ss 00 cc ccccesccccccusee Acer nigrum, 
Red maple ...-..-.+-..seee- Acer rubrum, 
American linden.....-..-.-- Tillia americana. 
European linden....-... --- Lillia europea, 


Sycamore or buttonwood..|Piatanus occidentalis. 
Sycamore or buttonwood. 


European plane tree....-.- Platanus orientalis 
Ameriean ash.............-- Fraxinus americana. 
American eim .......--«+++- Ulinus americana. 
Winged elm or Wha-whoo Uimus alata. 

Slippery @lm....-...-.-eeeee Ulmus fulva. 
Corkey white elm........-- Ulmus racemosa. 
Carolina poplar ........-.-.+ Populus monilifera. 
Lombardy... - Populus fastigiata. 
Grecian or ‘Athenian ‘pov- 

VAY wos nec ccccecccreceveesees Populus grea. 
Turkistan poplar..-....... Populus, spe ‘ies turkistan. 
Catalpa ..... Sevcceescocececes Catalpa bignonoides. 
Japan cataipa ......-....6. Catalpa keimpheru, 
Laurel-leaved willow ....--|/Salix pentandra, 

Sweet @umM...........-.0.-6+ Liquidambar styraciflua. 
Horse chestnut.......-.---. sculus hippocastanum. 
Kentucky colfee........-.-- Gymnocladus canadenis 
Honey locust.......-..-.-.+ Cleditchia biacanthos. 
Ginkgo or maiden’ ~ hair 


tree.,... - ./Salisburia adiantifolia. 
Yollow wood.........-. .. |Virgilia lutea 
Deciduous cypress.. Taxodium distichium. 
Weeping cypress .... |Taxodium sinensis. 





NG BE vcnn acshann ves ‘Quereus palustris. 

Willow O@k..-..---+--eseeeee uercus phellos. 

Swamp white oak .......... \Querecus bicolor. 

White ouk.........-..00. 00 uercus alba. 

Tulip tre@e.......eeccseeseeee ‘Liriodendron tulipiferum. 


During the past year there have been 
planted 2,084 trees, making a total number on 
the streets of 64,571. 

All public parks or reservations in the city, 
are the property of the United States, and in 
the care of the Superintendent of Public 
Buildings and Grounds, who is an officer de- 
tailed from the Engineer Corps of the United 
States army, over whom the District Com- 
missioners have no control. Thereare 246 of 
these reservations, with an area of 4084 acres. 

Inspector of Buildings. 

The duties and powers of the Inspector of 
Buildings are fully set forta in the following: 

Building Regulations of the District of Co- 
lumbia.—These regulations originally framed 
under authority of an Act of Congress of June 
14, 1878, have been amended by the District 
Commissioners under date of April 11, 1885. 

The Inspector is appointed by the ‘ Execu- 
tive Authority of the District of Columbia,’’ 
and he must be an architect, or an architect 
or builder,and have been engaged in such busi- 
ness for at least seven years previous to his ap- 
pointment. His salary is $2,400 per annum, 
and he must give a bond in the sum of $10,000. 

He is under the supervision of the Execu- 
tive authority, charged witb the survey and 
inspection of buildings, and the enforcement 
of the building regulations prepared by the 
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District Commissioners and such other duties 
relating thereto as the commissioners may as- 
sign. He must sign and issue all permits, 
certificates and notices under these regula- 
tions ; keep on file all applications and notices 
received; keepa record of all violations of 
regulations and report them, when necessary, 
to the authorities and keep blanks for permits, 
certificates, etc. He must examine all build- 
ings in course of erection or repairs; examine 
reported dangerous or defective structures; 
have the supervision of the erection of all 
heating apparatus, and examine and approve 
ofthe plans of any building intended asa 
hotel or lodging house, place of public as- 
sembly, ete. 

The Building Regulations under which the 
Inspector acts cover the usual restrictions as 
to material and methods, generally found in 
modern cities of the first class. Some sec- 
tions of the Regulations approved by Presi- 
dent Washington, October 17, 1791, are still in 
force. 

The fees under these regulations are as fol- 
lows: foreach permit for a new building or 
other structure, two dollars for each building; 
for each permit for alteration or repair, one 
dollar for each building or structure; for each 
permit for vault, two dollars per lineal foot of 
proposed vault; for each permit for area in 
front of the building-line of any building now 
erected, or any structure or building here- 
after erected, after the same have been com- 
pleted, one dollar for each area; for all other 
permits and certificates, one dollar each; for 
measuring, in the matter of party walls, the 
fee shall not exceed five dollars, except in 
cases of express agreement; and for examina- 
tion of dangerous buildings, defective escape 
faeilities, or other defective or insufficient ar- 
rangements or appliances in public assembly- 
rooms, on appeal, the fee shall be thirty 
dollars. 

(TO BE CONTINUED.) 
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Rainfall; the Amount Available for 
Water , eer, 


BY DESMOND FITZ GERALD, C. E, 


I know at conventions of this kind it is de- 
sirable not to present too elaburate papers, 
and I shall therefore endeavor not to detain 
you long. I intended to have written out 
carefully what I have to say on the subject 
upon which I have been announced to speak, 
but have been unable to find the time to do it 
fully. This subject of rainfall is one of the 
most important, that can engage our atten- 
tion, especially when we consider in connec- 
tion with it the amount of water that is avail- 
able for the uses of man, it has a particular 
*interest for those of us who are engaged in the 
construction and managemeut of works for 
the supplying of water to cities and towns. 

Itis only within a comparatively few years 
that the rainfallhas received very much atten- 
tion in this country, and it is surprising how 
much misinformation there isin the popular 
mind on the subject. You hardly take upa 
paper without reading something about the in- 
fluence that the removal of the forests has on 
the amount of rain that falls from the cloud, 
and even among scientific bodies there does 
not seem to be any very definite knowledge in 
regard to this matter. Nota great while ago 
I read a statement, made ata meeting of one 
of the Western societies, that since the con- 
struction of the Suez canal, the planting ofa 
few trees along the banks of the canal had had 
the effect of increasing the rainfall. This was 
such a direct assertion that I took the pains 
to write to Mr. De Lesseps, the chief engineer, 

*From advance sheets of report of Fifth Annual Con- 
vention of the New England Water Works Association 





and received an answer from him, as I expec- 
ted, to the effect that the time had been alto- 
gether too shortfor them to get any results 
from the planting of trees, and he would not 
venture to give any opinion on the subject 
whatever. 

In England, where wateris of more value 
than it is with us, and where they have had 
more time forthe investigation of every phe- 
nomenon connected with rainfall, percolation, 
storage, evaporation, etc., there are more than 
a thousand observers of rainfall gauges, on 
an area somewhat larger than that of the New 
Englaud States. If we look ata map of the 
United States, on which the mean annual 
rainfall is plotted, we shall find a consider- 
able range in the hyetal areas. I have had 
sketched on a mapinarough kind of a way 
the mean annual rainfall over the whole coun- 
try and the ureas run from less than 10 
inches in some sections, to 80 inches, in a 
small district on the Pacific Coast. You can 
see what a variety of resultsthere are. 

In the Guif and in the Gulf stream we have 
an immense mass of very warm water. In a 
trip I recently made to the West Indies, I took 
the temperatuie three times a day. I started 
from New York with atemperature of forty- 
six degrees, which continued until I struck 
the Gulf stream off Hatteras, and then the 
thermometer jumped up immediately to eighty 
degrees, and remained at eighty degrees all 
the rest of the way to Nassau. You thus see 
what an enormous difference there is in the 
temperature of the ocean ina very short dis- 
tance. From this mass of warm water, there 
must be an enormous evaporation. This is 
the great source from which we get our mean 
rainfall. Thereisasmall district along the 
coast, which receives a slight increase from 
the Atlantic. when you get out beyond the 
Mississippi it is pretty dry, because the rain- 
fall coming from the warm Pacific currents 
has been condensed against the tops of these 
mountain ranges and the clouds are almost 
eutirely robbed of their moisture. We thus get 
a very low rainfall on the plains on the east- 
erly sides of the mountains. 

The mean of some thirty years of observa- 
tion on the rainfall of Boston gives us yearly 
about forty-eight inches; and this forty-eight 
‘inches is so equally distributed through the sev- 
éral months that we may safely say that on an 
average we have four inches per month, though 
not exactly so, as we will presently see. If we 
examine a profile of the different years, we 
shall find a great variety in the amounts, run- 
ning in a general way from thirty to sixty in- 
ches. The irregularity in the outline does not 
suggest any particular law of increase or de. 
crease ; in fact,our periods are rather short for 
this purpose. Within the last few years,how- 
ever, we have had two very dry years, as most 
of you probably know who passed through 
1880 and 1883; anditisto those two years that 
I particularly desire to call your attention, as 
there are several valuable lessons to be 
learned from their careful study. 

In 1880 we had onthe Sudbury river water 
shed 38.1 inches, and in 1883, 32.8 inches of 
rain. On the Cochituate water shed ad- 
joining. we had 35.9 inches in 1880, and 31.2 
inches in 1883. These figures agree suffi- 
ciently well, but in discussing the available 
amounts received, I prefer to take the larger 
water shed, namely, the Sudbury river, which 
hasan area above our lowest dam of about 
74 square miles. The Cochituate water shed 
adjoining covers about 18 square miles. 

There have been a great many figures made 
from the results of the Cochituate rainfall, 
because we have such a long series, running 
from 1852, and onthe Sudbury for ten years 
only. I think the results on the Cochjtuate 
are hardly as reliable after you go back a few 
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years, on account of the imperfection of the 
methods of taking the rain obser ations. 

And perhaps this is a good place to speak 
about the necessity of having a good gauge 
and seeing thatit is properly exposed. All 
sorts of erroneous conclusions are drawn from 
imperfect data, and it is very desirable for us 
all to endeavor to get our data as correctly as 
possible. Some time ago, for the New Eng- 
land Meteorological Society, I devoted some 
study to the question of gauges, and I found 
our standard gauge used on the Sudbury and 
Cochituate, which is 14.85 inches in diameter, 
a very convenient size when the water is 
weighed, but there are a great many reasons 
why it is rather a large gauge for ordinary 
observers; and I have found as a result of 
a couple of years observations that a gauge 
8 inches in diameter gives just as good results. 
Differences in amounts of rain collected by 
different gauges depend more upon other 
things than upon the diameter. We have 
adopted this gauge (sample shown). It is 
made of copper, the ring is carefully turned, 
and Ithink it is a very good gauge. This 
piece is put into prevent evaporation. The 
rain is poured into this measuring tube, and is 
multiplied ten to one. That is, if we have 1 
inch inthe gauge we have 10 inches in the 
tube. The cost is quite reasonable, only five 
or six dollars. There have been some altera- 
tions made in the gauge in the last year; and 
instead of having this wide scale we have this 
square one, which gives very good results. I 
hope if any of you are anxious to start a set of 
rainfall records, you will look a little into the 
subject of getting a proper gauge. This 
makes a very good snow gauge, because it is 
so deep. I found that one of my predecessors 
had been using @ gauge, on the outside ring 
of which he had soldered a piece of tin, 
about halfan inch beyond the ring, and car. 
ried it up about a foot above, and he thought 
he was getting a very nice snow gauge out of 
it; but of course he was increasing the area by 
quite a perceptible percentage. I have not 
been able to find out exactly how many years 
that kind of a gauge was used. 

On the Sudbury we have good records in- 
deed; the measurements have been carefully 
taken, and I think the figures as to the rain- 
fall are quite reliable. 

Having called your attention to the mean 
annual fall, 48 inches, and its fluctuations, let 
us now look for a momont at its distribution 
through the different seasons of the year. In 
the spring we have on the average 12.42 
inches; in the summer, 12.83 inches; in the 
autumn, 22.33, and in the winter. 10.44. You 
vill thus see that the spring, summer and 
autumn are very uniform in amount, but that 
the winter is somewhat below the other sea- 
sons, As you get back from the coast this 
seems to change somewhat, and a little 
further back from the coast all through the 
New England States, the autumn I think, as a 
general rule, gives somewhat more, and the 
winter almost always gives a little less than 
the other seasons. When you get over to the 
Pacific coast the whole order is reversed; in 
fact somewhat so in the Mississippi valley, 
but for New England it is safe to say that we 
have about the same rainfall during the 
spring, the summer and the autumn, and in 
the winter slightly less. 

It surprises most people who have not 
studied the question to find how equally dis- 
tributed the rainfall is. Taking the several 
months we find the mean is as follows; 

January, 3.60; Febuary, 3.41; March, 4.22; 
April, 4.16; May, 4.04; June, 3.47; July, 4.37; 
August, 4.99; September, 5.37; October, 4.22; 
November, 4.55; December, 3.42. 


I have referred to the rainfall of 31 inches in 
1883 as being the smallest rainfall we have had 
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since we began making observations on the 
water sheds which supply the city of Boston. 
But there are records of smaller rainfalls. In 
1846 Boston had 29.9; Waltham, 26.9; Lowell, 
28; Cambridge, 30.4; Providence, 30.5; and in 
1825 Lowell had 28.5, and in 1822 I find a 
record of 27.2 for Boston. After checking 
some of these records with other towns in the 
vicinity, I have come to the conclusion that 
we may adopt 28 inches for the minimum rain- 
fall in the vicinity of Boston. 

The available amount of the rainfall is the 
actual amount caught on a given shed, as 
measured in the channel or stream forming 
the main drain of the area. The rest, or the 
difference between the amount running off 
and the amount falling is lost in different 
ways, but almost wholly by that great equal- 
izer evaporation. In this connection it may be 
a surprise to some persons to learn that the 
evaporation from the surface of the ground in 
the course ofa year is a very large proportion 
of the evaporation from an exposed surface of 
deep water. I have recently been looking 
into the matter of evaporation, and perhaps 
it may interest you to know that the approxi- 
mate evaporation during a year from a water 
surface is somethirg like 35 inches. You see 
what an enormous loss there is by evapora- 
tion, and you see where all the water goes in 
the summer. In fact, after a heavy rainfall, 
if you examine into the matter, you will find, 
that a proportion of the rainfall comes up 
again even after it has gone down five or six 
feet below the surface of the ground It 
comes up again to be evaporated. So you see 
that it is very easily explained why we collect 
during the summer such a small percentage 
of the rainfall in the streams. 

The mean yearly percentage collected on 
the Boston Water Works has varied from 25 
to 60 per cent., depending on the distribution 
of the rain during the several months. The 
mean is about 42 percent. This available 
amount of water collectable on any drainage 
area is the initial starting point for the design- 
ing of works for water supply, and it will be 
evident after a little reflection that it is not 
the mean amount collectable, but the mini- 
mum amount to which we must give especial 
attention, for it is the dry years, and the mini- 
mum collectable percentage, which forms the 
weakest links in the chain, and therefore the 
true measure of our supply. 

I suppose most of you are familiar with the 
trouble we have been through on the Cochi- 
tuate works. The great difficulty with us all is 
to get the people in our different towns and 
cities to realize the importance of looking 
ahead. It is almost impossible to make 
people believe in the necessity of providing 
for the future. When the Cochituate Aque- 
duct was built a great many people thought 
the city of Boston would never be large 
enough to use the works to their full capacity, 
yet inside of ten years the Mayor had to issue 
a proclamation asking the people to econo- 
mize in their use of the water. For the ten 
years preceding 1872 it was a running fight to 
get un appropriation for an additional supply, 

As illustrating the fact that the minimum 
and not the mean must be the guage of our 
work, if you look over some of the Parliamen- 
tary reports of Great Britain you will find that 
they have had a great deal of trouble in Eng- 
land because of the fact that the average flow 
of the streams and not the minimum was 
taken as their standard. A few years ago 
some of the larger towns there had to cut 
down their supply to twelve hours a day, and 
others had to cut down the consumption to 
seven gallons per capita. The brewers and 
manufacturing eatablishments were shut off 
altogether. 


In 1880 we collected 12.5 inches, or 33 per 
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cent. of the rainfall on the Sudbury, and in 
1883 ‘we collected 11 inches, or 334 per cent, of 
the rainfall. On the Cochituate basin, how- 
ever, we collected only 10 inches of rainfall 
during both of these years. owing to the 
larger loss by evaporation, and other pecu- 
liarities of the water shed. These are smaller 
than have ever been taken as limiting supply, 
and as they come from actual practice and 
careful measurements, the lesson is a most 
instructive one. The figures seem small, but 
if we examine the distribution of the rain 
carefully, I think we shall be warranted in 
coming tothe conclusion that with a slightly 
different distribution during the summer 
months we should have had in 1883 as small 
a collection as 8 inches. 

But first let us see what available percentage 
of the rainfall is collected in the different 
months of the year, and we shall then get an 
idea of the effects of the monthly distribution 
There are four months of the year when we 
may at least have little anxiety as to the avail- 
able supply, viz., February, March, April and 
May. The mean for none of these months 
during the past ten years on the Sudbtry 
river has fallen below 60 per cent. of the rain- 
fall, and the mean fortwo is above 100 per 
cent., sometimes going above 200 per cent. 
Of course as the snow collects during some 
winters and then runs off during the warm 
spring rains, we very often get much over 100 
per cent., sometimes over 200 per cent. of the 
rainfall in the streams in the month of March. 
Then there are four months, July, August, 
September and October, when the amount of 
the rainfall seems of little importance as af- 
fecting the yearly available amount for water 
supply, as the available percentage collected 
during these months is fur a mean only 10 per 
cent., and has sometimes fallen as low as 5h 
per cent. of the rainfall (1880). 

You must remember Iam speaking now of 
the available amount collectable, and not the 
uniformity of flow during the year, whichisa 
very important matter. If we could have very 
large rainfalls in the summer and very smail 
ones during the winter, we shouid have a 
more constant flow of the streams. This 
would be very advantageous for water 
works, but at the same time we would not 
have as large an amount collected during the 
whole year,—that is the total available 
amount would be very much less. 

As examples showing how little the amounts 
of rainfall during the summer and early au- 
tumn months affect the question of the avail- 
able amounts collectable in the course of a 
year from a given water shea, I have selected 
the following cases: 


Monts. RAINFALL. COLLECTED. 
July, 1876 9.1 in, 3.5% 
Aug., 1878 6.9 12 
July, 1879 6.5 7 
July, 1880 6.3 5 
Sept., 1882 8,7 6 


For the general study of this subject, I 
should like to make a little different division 
in the months of the year from that made in 
the calender and it willbe something like the 
following: 

- 1st. Period, from the middle of April to the 
middle of June, when there is great percola- 
tion and moderate evaporation. 

2nd. Period, from the middle of June to the 
middle of October when the rainfall is of little 
importance and but a small percentage of it 
is collected. 

3d. Period, from the middle of October to 
the middle of December, a period of the 
greatest importance, especially where water is 
stored because then the water tables are filled 
and basins and reservoirs can be replenished 
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somewhat from the flow of the streams if 
the rains are copious, as the percentages col- 
lectable amount to about one third of the rain- 
fall. 

4th. Period from the middle of December to 
the middle of February there is a good deal of 
snow generally. The water table does not get 
much of the water, on account of the frost but 
the collectable percentage amounts to about 
half the rainfall. 

5th. Period from the middle of February 
to the middle of April when the percent- 
age collected is so large that but little 
attention need be paid to the study of these 
months. The frozen ground being perfectly 
impervious to water, practically all that falls 
from the clouds during this period runs off 
into thestreams or is evaporated, and the lat- 
ter amount is of course small. The month of 
February is generally the first month that can 
be depended upon to fill completely those 
storage reservoirs, lakes, or points which have 
been exhausted by heavy droughts during the 
second, third and fourth periods. 

Ifthe rainfall is small during the months of 
percolation the amount of rainfall collected 
during the succeeding months is correspond- 
ingly small. In 1880,the rainfall for May was 
but 1.1 inches, and that for June 2.1 inches. 
Although 15.6 inches fell during the next four 
months’ only 54 per cent. of this reached the 
streams. In 1883 the same amount of water 
was collected from 10.5 inches of rain. Ihave 
noticed, thatif the rainfall is very large dur- 
ing the summer for one month, the per cent. 
of the rainfall collected during the next month 
will be considerable, but this doeg not seem to 
extend over more than one month, or at anv 
rate not overa month and a half. From the 
middle of December to the middle of February 
a large proportion of the rainfall comes in the 
form of snow, the ground is frozen, and is as 
water tight as if a rubber blanket covered the 
surface, excepting, perhaps in case of heavy 
woods;and this is where the forests come 
into play, for there the water will percolate to 
a considerable extent during the winter, while 
on the open ground it all runs off, or certainly 
does not reach the wate tables. Ifthe rain- 
fallis heavy during these months, avery large 
percentage finds its way into the streams. If 
the rainfall is in the form of snow, of course 
it swells the percentage during the spring. 

As ageneralrule the larger the rainfall the 
greater is the per cent collected. On the Sud- 
bury river the maxium rainfall 57.9 inches in 
1878 gave us 52.5 percent. The minimum in 
1883 32.8 inches of rainfall gave us 33.6 percent. 

In 1866 the rainfall on tne Cochituate was 
62.3inches of which nearly half fell during 
the four months of summer, viz. : 

July 13.35 inches; Aug. 3.98 inches; Sept. 8.36 
inches ; Oct. 3.43 inches. 

Of these amounts 14 percent only was saved. 
The total available percentage for the year 
was 25.7 per cent, which was the smallest re- 
corded on the sheds we are considering. 

The following figures show the distribution 
of the rain during the summer months of 1883 
when but 33 perjcent of the annual rainfall was 
collected at Lake Cochituate. 

July, 2.4 inches; Aug. 2.7 inches; Sep. 0.7 
nches; Oct. 1.5 inches; total 7.3. 

This was a very favorable distribution of the 
rain as far as the total available flow of the 
water shed is concerned. Had there been 
double this amount, or 14inches in the four 
months under consideration, the 33 per cent. 
would have probably fallen to at least 25 per 
cent. for the year, which would have given us 
8 inches instead of 10, 

It is evident that we must come to a very 
dry yearas being the weakest point in our 
chain, and that is about 28 inches. In 1868 
we collected as little as 25 per cent. of the 
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total amount of the rainfall. If we should 
have with the 28 inches as unfavorable a dis- 
tribution of the rain as we had in that year, in 
other words, a very large rainfall during the 
summer, and a very small one during the re- 
mainder of the year, we would probably col- 
lect only about one-quarter of this, which 
would bring us down to 7 inches instead of 
from 12 to 15 inches, which has generally been 
taken. This would reduce the water in the 
Sudbury river, for instance, from about 40,000,- 
000 gallons per day, for the minimum yield, to 
about 28,000,000, or something of that kind. 
Of course, this is, like everything else in na- 
ture, periodic. It is liable to come at any 
time; it may not come for a great many years. 
But it seems to me that it is a part of wisdom 
either to provide for it in the storage, or to de- 
cide to cut off some portion of the consump- 
tion during such an unusual year. 
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Numbering Houses in Paris. 





Up to the period named by Cunningham, 
1764, probably very few streets in Paris had 
been numbered throughout, although it is 
quite clear that many places had been par- 
tially numbered 50 years earlier, Blavignac, in 
his ’’Histoire des Enseignes,’’? Geneya, 1876, 
page 70, says that the first attempt at num- 
bering houses took place in Paris in 1512 on 
the houses (68 in number, “ His. Signboards,”’ 
page 30) that were built upon the Petit Pont 
or Pont de Notre Dame, For years, nay, 
even for centuries, there was no echo of 
repetition. Mr. Blavignac goes on to say that 
Geneva was perhaps the first city to seriously 
adopt the improvement in 1782. The whole 
town was divided into four quarters, and each 
quarter was separately numbered. Strass- 
bourg followed in 1785 and Kouen in 1788. An 
order for the same thing in Paris dates 1768, 
or four years later than ours in England, from 
which it appears to have been copied. It met 
with systematic opposition. M, Blavignac 
quotes Mercier’s ‘‘Tableau de Paris,’’ 1782, as 
saying that they began to number the houses 
in the streets, but suspended that useful 
operation he does not know why. It seems 
thatthe more important houses with portes 
cocherers objected to being inscribed witha 
number. Could a noble portecochere be de- 
graded tu follow on after and as it were be- 
neath a number on the shop as a common 
rolurier? The ecatchpenny triple jingle of xe- 
publican egalité had not yet been posted up at 
every street corner. The true numbering, 
however, did not take place till February, 
1805, when the decree became obligatory, 
and the municipal bodies defrayed the ex- 
penses,—Notes and Queries. 
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Fall River Water Works Chimney, 





On the 24th of August 1885, at 5.42 P. M., 
the chimney at the Pumping Station of the 
Fall River Water Works, 112 feet in height, was 
struck by lightning. The lightning struck at 
the top of the chimney, and a portion four feet 
in breadth was stripped out of the shell, from 
the top to within 18 feet of the ground. The 
core was also cracked for a length of 35 or 40 
feet. Though left in very dangerous shape 
and apparently ready to fall any moment, the 
chimney so survived the shock that the 
draught was not hindered, and thusthe water 
supply of the city, though threatened, was 
was not immediately interfered with. 

The next morning the Board met at the 
Pumping Station, and decided to take steps at 
once fur the erection of a new chimney. It 
was decided to have the new chimney of the 
same height asthe old one, witha core of 





4 feet in diameter (1 foot more than the old) 
and, for greater safety, to haye the location 
120 feet north of that of the former chimney. 
It was thought advisable to increase the size 
of the corein viewoft future necessity alone, 
for no trouble was ever had with the first; the 
additional expense of making this change 
being small. The core was connected with 
an underground flue. The chimney was com- 
pleted October 15, and a temporary connec- 
tion was made with it by 24-inch cast iron 
pipe through the north window of the boiler 
room. 


The next matter which commanded atten- 
tion was the taking down of the old chimney. 
About 30,000 feet of lumber was purchased, 
and used for protecting both boiler houses and 
the steam pipe from any fragments which 
might fall. Several plans for leveling the 
chimney where proposed and duly considered. 
An unsuccessful attempt was made to pull the 
chimney down bya rope. with the use ofa 
Hook and ladder truck, after which it was de- 
cided to abandon methods of this sort as 
being too dangerous. The safest way seemed 
to be to shatter the chimney with shot; and 
this plan was adopted. Fourteen shots were 
fired, all telling on the chimny with the 


exception of one which exploded before it 
reached its mark. Between 40 and 50 feet 
were leveled, and the most dangerous portion 
of the chimney removed. A staging was next 
erected on the top of the boiler house, and 
the remainder of the chimney taken down 
without difficulty. 

The total expense attending the building of 
thenew chimney, removing the old, and re- 
pairing damages, was nearly $6,000. The 
new chimney was provided with a copper 
lightning rod, } inch in width and } inch thick, 
12 ounces to the foot, with earth plate 3 feet 
square,16 ounce copper. The engine house, 
boiler house, andthe dwelling house were 
also supplied with the same kind of r 

Our illustration is from a photograph of the 
damaged chimney taken soon after the ac- 
cident, 
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The Tower Bridge, London, 





The new Tow r Bridge, is to cross the Thames 
immediately below the Tower of London. 
The want of a bridge at this spot has long 
been recognized, owing to the congestion 
caused by the enormous never-ceasing traffic 
over London Bridge, and also for the accom- 
modation of the east end of London, and 
for the improving of the communication 





The Tower Bridge, Stairway. 


between the north and south sides of the 
river below London Bridge. Mr. Horace 
Jones, the City architect, had, by direc- 
tion ofthe Sorporation, prepared at various 
times since 1876 a number of schemes and re- 
rts upon this subject; and a Committee of 

e Houseof Commons reported strongly on 
the propriety of improving the means of com- 
munication between the north and south sides 
of the river below London Bridge, and sug- 
the Corporation should take upon 

ifthe task of erecting a bridge with me- 


The Tower Bridge, Shut. 


chanical openings below the Tower. The Cor- 
oration referred the question to the Bridge 
ouse Committee, who directed Mr. Horace 
Jones to prepare designs for this purpose. 
After mature deliberation the committee se- 
lected one on what is known as the ‘“‘Bascule” 
principle, and the Court of Common Council, 
adopting such selection in October, 1884, refer- 
red it back to the Bridge House Committee, 
by whom the neces- 
sary steps were ta- 
ken for obtaining an 
act of Parliament. 

This design is in 
effect the design ap- 
proved by Parlia- 
ment, and which re- 
ceived the Royal As- 
sent on the 14th of 
August, 1885. The 
illustrations show 
the bridge open and 
elosed. As will be 
seen, the bridge por- 
tion is carried by 
two massive pictur- 
esque Gothic tow- 
ers, in which provi- 
sion is made for the 
necessary mac hi- 
nery for opening and 
closing the center 
span to allow the 
largest shinping to 
pass through. Lifts 
on either sideas 
well as an internal 
staircase are provi- 
ded for the use of 
foot passengers 
when this is open. 
T he lifts communi- 
cate immediately 
with the upper foot- 
way, so that the foot 
traffic is never inter- 
rupted. The center 
leaves of the bridge 
when open will be 
flush with the piers, thusleaving a clear 
opening or freeway for the shipping to 
pees of 200 feet. When the bridge is closed 
here will still be sufficienc height at high 
water forthe ordinary traffic ofthe river to 
passunder. The approach roads and footway 
will be 60 feet in width. The land spans of 
bridge will be 60 feet and the center span 
nearly 50 feet wide. The two land spans will 
be suspended as shown. 

The materials proposed to be used are, for 
the lower portion of piers up to the pasepet 
line of bridge, grey granite, the upper portion 
of towers in a hard red brick, with Portland or 
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other hard-stone dressings. The opening 
passage of a vessel and closing of the bridge 
could be accomplished in four or five minutes, 
but if even double that time once or twice in 
the course of a day is absorbed, it would be no 
material interference with the road traffic. 
The Act of Parliament having been obtained, 
the Court of Common Council again referred 
it to the Bridge House Estates Committee to 





The Tower Bridge. open. 


carry out, and with the approval of the court 
Mr. Horace Jones was appointed architect and 
Mr. John Wolfe Barry engineer; under whose 
joint superintendence the work is being car- 
ried out. The foundation stone was laid June 
21th by the Prince of Wales —Pall Mall Budget, 
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RaILRoaD MATERIAL FoR Sparx.—Two locomotives, 
several cars and a jarge amount of railroad material 
have recently been shipped from New York to Almeria, 
Spain, for the Marvel Iron Ore Company. The stge} 
rails are to be furnished by English manufacturers, 
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Ir is with deep regret that we announce the 
death of Mr. E. S. Chesbrough, Past Presi- 
dent of the American Society of Civil Engi- 
neers, the originator of the Chicago system 
of water supply and sewers, and lately Con- 
ulting Engineer to the New Croton Aqueduct. 

Since his return from Spain his health has 
been steadily failing, and Wednesday night 
his noble life was closed, peacefully and pain- 
leasly. 

It has been given to but few men to carry 
through their business and social relations, 
such universal love and esteem, as was awarded 
Mr. Chesbrough, and none have carried a 
higher type of christianity, or made it more 
thoroughly a part of themselves. 

The profession of engineering in America 
loses one of its oldest members and brightest 
lights, and both individuals and municipali- 
ties will miss his wise counsel and the benefit 
of his ripe experience. 


Tuer paper of Mr, Jeans, elsewhere given, 
and the temper of the discussion following is 
of very great interest to Americans, if it be 
only to show us that England and her Col- 
onists are awakening to the fact that 
millions of money are being paid to the 
United States annually for grain, etc., that 
could just as well be expended among her 
own people, were all other conditions equal. 

The British Colonies seem gradually to be 
drifting away from their Mother England and 
show decidedly less conservatism and more 
progressive spirit than the people of the 
United Kingdom; in many respects they more 
resemble Americans in their enterprise. They 
are young yet, but are growing lustily, and 
with a soil and climate in some respects more 
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favorable than our own, itis well to keap an 
eye upon them and their doings, They may 
loom up inthe near future in awkward com- 
petition with the food exporters of the United 
States anda foreign trade of $150,000,000 per 
annum, is no mean thing to loose, 

We can console ourselves with the thought 
that we too are growing rapidly, and can soon 
consuibe our own crops great though they be, 
We must look to manufactures then for our 
export trade, and with raw material in abun- 
dance, well fed and plentiful labor backed by 
American inventive talent, there is no reason 
why we should not supply the rest of the 
world with everything needful in the way of 
machinery, tools, railways and ships. We 
know how to make them, the only requisite is 
to cultivate the market, and force it if neces- 
sary, 

Soutu Austrauia handles the Chinese labor 
question in a somewhat different manner from 
our brethern of the Pacitic Coast. The Legis- 
lative Council of that colony has just rejected, 
by an over whelming majority, a bill intended 
to discourage Chinese imigration, ‘The op- 
ponents of the bill argued that Asiatic labor 
was essential for the developement of certain 
sections of that colony, and the present poll- 
tax of $50 per man was sufficient to prevent 
the country from being overrun by the scum 
of Hong Kong and Singapore. 

The Australians, however, believe that as 
the ordinary Chinaman does not contribute 
to the general revenue anything like the 
amount obtained from the average European, 
itis legitimate and perfectly proper to in- 
crease his value as a tax-payer by exceptional 
means such as a poll-tax. Exceptional sani- 
tary and other regulations are also advocated, 
including a provision protecting the interests 
of Europeans inthe matter of gold discoveries, 
In Queensland under the system in vogue now 
Chinese are excluded from gold-flelds discoy- 
ered by Europeans for a period of two or three 
years. Itis only proper to say however that, 
judging from the Colonial press, the China- 
man is tolerated there as a necessary evil 
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Our New Navy. 


It seems as if we were at length passing the 
state in which for so long a time we have 
maintained our navy, for the sole benetit of 
our navy yards, and were started towards the 
construction of a navy that will not be a scoff 
to the rest of the world as well as ourselves. 

The origin of this improvement dates from 
June, 1881, when Hon. Wm.H.Hunt, Secretary 
of the Navy, appointed an Advisory Board 
which reported the necessity for seventy 
cruisers. It was quickly seen by our cousins 
over the water, that building such a number 
of cruisers would lead to a development of our 
open hearth steel works and ship yards that 
would make us very troublesome competitors 
in ship building, as well as in other industries, 
and every effort has been made to delay as 
long as possible the commencement of work 
and reduce the number to be built, they even, 
procuring one paper of this city to state edi- 
torially that we could not build ships, and ad- 
vising our recourse to the ship yards of Eng- 
land, thus developing the resources of a pos- 
sible antagonist, a proposition which was rap- 
turously seconded by our contemporaries of 
England, Engineering and The Engineer, but 
by no other paper that we have seen. Under 
these influences it was not until March 3, 1883, 
that the bill was passed authorizing the con- 
struction of the Chicago 4,500 tons displace- 
ment, the Atlantic and Boston of 3,000 tons 
each and the Dolphin of 1,500. 

Why the latter vessel was designed for a 








fifteen-knot speed when that year Cramp 
finished the Atlanta for Jay Gould, which, 
with only 568 tons register and 2,000 horse 
power, has made the fastest four hours run 
ever made by any = screw-steamer under 
7,000 tons, averaging in the last regatta 16,707 
knots, is a question that can probably only be 
answered by the Board that designed her, It 
is doubtful if any one man would have as- 
sumed the responsibility of 80 low a speed. 

By the act approved March 3, 1885, two 
cruisers of not less than 3,000 or more than 
5,000 tons, one heavy armed gun boat of 1,600 
tons, and one light gun boat of 800 tons were 
provided for, the plans for which are now just 
about ready to be submitted to contractors, 
and one of the closing acts of the last congress 
was to appropriate money for two double-bot- 
tomed armored vessels of 6,000 tons with 8,500 
horse power, one double-bottomed protected 
eruiser 4,000 tons, of 10,000 horse power, one 
first class torpedo boat to cost $100,000, and as 
noted in our last issue $350,000 for one dyna- 
mite gun cruiser to be 230 feet long, 26 feet 
beam, to draw 7} feet, and to steam twenty- 
four knots, It is to be equipped with three 
pneumatic dynamite guns, of Lieutenant Za- 
linski’s pattern, throwing a shell 105 inches 
in diameter, containing 200 pounds of dyna- 
mite, one mile. In addition to which pro- 
vision is made for the completion of the 
double turreted monitors Puritan, Amphrite, 
Monadnock and Terror, 

All of this will require some 30,000 tons of 
American steel and iron in plates, armor and 
machinery, besides a great many days work 
by the better class of mechanics, and as the 
armor it to be rolled in this country, we will 
not hereafter have to depend on foreign 
sources for that very essential munition of 
modern naval warfare. 

It would have pleased us if it had been 
specified that at least one of these new vessels 
should be built on both the Pacific and Gulf 
coasts. This is an expenditure of the money 
of the country for the benefit of the whole 
country, and no expenditure could be more 
judicious than one that developed centers of 
ship building industry on all tbree of our 
coasts, and some Government assistance will 
probably be necessary to start that business 
on the Gulf where the cheap irons of Alabama, 
Georgia and Tennessee would soon make it a 
Success, 

We are sorry that notwithstanding Captain 
Walker’s great influence he could not prevent 
Secretary Whitney from insulting the ability 
of our naval officers by buying foreign de- 
signs for the cruisers, As a trade advertise- 
ment for the English ship builders there may 
be millions in it, but when we reflect that 
since 1851 no vessel has been able to take the 
“America cup” from us, that Hurst, the 
Agent of the National Steamship line, is said 
to have carried the model of the America over 
from this side with him, and that many of 
our coasters are superior in speed and more 
economical in repairs than any othersteamers 
of the same size in the world, it seems asif a 
needless indignity had been thrust upon our 
naval and civilian marine architects. 


It is to be hoped that no such blunder has 
been made in the purchased designs as was 
made in that of the British cruiser Imperieuse, 
which draws about as much when launched 
as she ought to draw when fully armed and 
with her stores on board. 

It is also to be regretted that more torpedo 
boats were not ordered. England had last 
summer completed and building 129,France 76, 
Russia 125, Italy 53, Holland 24, Norway and 
Swedenl5, Austria 14, Denmark 9, ant Ger- 
many has decided to bring her torpedo fleet up 
to150—all to be built in her own yards, and 
we do not hear that Bismark buys designs. 
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Railway Extension in the English Colonies, 


From a paper lately read by Mr. J. 8. Jeans, 
before the Conference at the Colonial and 
Indian Exhibition in London on ruilway ex- 
tension in the colonies, we make the follow- 
ing extracts: 

The author first noted the importance of rail- 
roads in opening upthe immense virgin lands 
of these dependencies, and said that in the 
fifteen principal colonies, including India, Can- 
ada, and the Australias, there were now 30,- 
000 miles of railroads, or one mile to every 263 
square miles of area, and to every 7,300 inhab- 
itants. Cortrasted with other countries, in 
the United States, there was one mile of rail- 
road to each twenty-five square miles of terri- 
tory and every 2,300 inhabitants, and in the 
United Kingdom one mile to each six square 
miles of area and every 2,000 inhabitants. 

Mr. Jeans next explained the possibilities 
of the Australian lands and India, as growers 
of cereals, etc., and remarked that if these 
countries had solved the railway problem as 
effectually as had the United States and “if 
the rates of freight were as cheap, and as well 
adapted to the development of the trade, there 
would be no need for the dependence uponthe 
American colonies that now exist.’’ Between 
168 and 1882, the imports of wheat alone in 
England from its colonies had increased, for 
the Dominion of Canada, from less than 1,000,- 
00v to over 3,000,000 cwts., and from 500,000 
to 5,000,000 cwts. from India. Mr. Jeans 
thinks that these figures prove the eapabili- 
ties of these colonies as wheat producers. 

The author next referred to the experience 
of the United States in the use of railroads in 
developing their foreign trade. He showed 
that in 1875 there were 20,000 miles of railroads 
built in America as compared with a total 
foreign trade, including exports and imports, 
of $536,000,000; in 1870, 49,000 miles of road 
and $913,000,000 of foreign traffic, and in 1883 
with 120,000 miles of railroad the foreign trade 
amounted to $1,600,000,000, These figures show 
a great correspondence between the railway 
mileage and the development of foreign 
traffic in America, sufficiently so to show 
their value in extending this trade. This 
enormous development in the United State 
with low rates of freight, reduced on an aver: 
age fully one-half between 1870 and 1854, has 
enabled them to compete wich other countries 
“where otherwise that would have been im- 
possible.”” This reduction in freight charges 
b-tween the years mentioned, means a saving 
of $500,000,000 to the agriculturists and traders 
annually, Mr. Jeans believed that the reduc- 
tion in rates had been the chief factor in so 
largely increasing American trade. 

The author next considered the various 
methods adopted for financing the colonial 
railways, showing that in all eases their devel- 
opment has been limited from the outset by 
the exigencies of capital. One remarkable 
feature of the colonial railways was the readi- 
ness of the colonists to tax themselves for 
transportation facilities, Canada had contri- 
buted 178 millions of dollars out of 557 mil- 
lions, expended on railways up to the pre- 
senttime; Australia has also largely contri- 
buted to her own railway extensions. In com- 
menting on the cost of construction, Mr. 
Jeans thought that. first cost should be econo- 
mized in new and sparsely settled countries 
by one or other of the several expedients so 
well known to railway promoters and engi- 
neers. Though he did pot consider a break of 
gauge a thing to be recommended, he yet 
thought that in some countries a narrow- 
gauge system would best fulfill the required 
conditions. Jn 1884, in India, there were 7,300 
miles of railway of broad, and 3,600, miles of 
narrow-gauge ; the cost of the former averaged 
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£16,700 ($83,500) per mile, while the latter 
only cost £6,800 ($34,000), In Canada, back of 
Toronto, some hundred of miles of varrow- 
gauge were constructe! at a cost of about 
£4,000 as contrasted with £8,000 for broad- 
gauge in the same provinces. In this case 
the narrow-gauge with a net income of £115 per 
mile yielded 4 per cent. on the cost of con- 
struction, while the broad-gauge with an 
average net income of £250 per mile yielded 
only 3 per cent, 

Mr. Jeans stated that engineers estimated 
that the cost of a railway should not exceed 
ten times the amount of its gross annual rev- 
enue, and measured by this very rough-and- 
ready test, the colonial railways were found 
wanting. ‘This was especially the case in Can- 
ada, where 125 millions had been expended 
against sixty-seven millions which they ought 
to have cost on the principle stated. In In- 
dia, however, this theoretical limit of expedi- 
ture was 163 millions, or twenty miliions more 
than the actual outlay. Taking the eight 
principal English colonies together, the sum 
actually expended in railway construction to 
the end of 1884 was £3417,000,000 sterling, or 
£46,000,000 more than the theoretical limit, 
But in the United Kingdom itself the railways 
built up to the end of 1883 had exceeded the 
limit as determined by actual revenue to the 
amount of £103,000,000, 

‘Tbe net earnings of colonial railways varied 
from £163 per mile in Canada to £804 per mile 
asa maximum in India. Queensland paid 4 
per cent. average dividends on net income of 
only £268 per mile; but in New South Wales 
it required an average netincome of £485 per 
mile to pay 4.2 percent. On English railways 
at home it required a net return of £1,800 per 
mile to pay dividends approximating to those 
in Queensland. The author in this way suffl- 
ciently showed that colonial railway property 
was a very different thing from English, and 
that the two must not be tested by the same 
standard. 

The average cost of railways built in the 
nine principal colonies, including Canada and 
India, was to the end of 1883, £11,900 ($59.500) 
per mile ‘‘ as compared with £42,000 ($210,000) 
expended on British railways and £12,000 
($60,000) on railways ia the United States. 

The author calculated that a railway should 
open up the country through which it passes 
tothe extent of about twenty miles on either 
side. Beyond that distance the cost of wagon 
transport became so high as to shut out agri- 
culturists from competition with those who 
were within the twenty miles limit. If it 
were assumed, therefore, that the beneficial 
operation of railway facilities were not to be 
found beyond this area, it would appear that 
while the railways built in the United States 
were equal to the opening up of about 54 
millions of square miles, or nearly twice the 
whole area of the country, excluding Alaska, 
the railways hitherto built in Canada would 
only be equal to opening up about 400,000 
square miles, or little more than one-ninth 
part of the whule area, while the railways 
already constructed in India only provided 
for the opening up of about half a million 
square miles, or rather more thun one third of 
the total area. With regard to our Australian 
colonies, the 7,000 miles of railway constructed 
up to the present time were only calculated to 
provide facilities for 280,000 sq. miles,or one- 
eleventh of the wholeeraofthe country. Refer- 
ence was next made to the effect of railway fa- 
cilities in increasing the value of the land. It 
was a well-known fact that intheUnited States, 
whereever railways had been built, the land 
had greatly increased in value. In many cases, 
where the land had only been worth from $1 to 
$5 per acre before the advent of railways, they 
rose to more than double that value when rail- 


ways has been provided. If it were to be as- 
sumed that the effect of opening up the whole 
of the colonies in this way would be to add 
only 1s. per acre to the value of the land, the 
colonial landowners would be benefited to 
the extent of £256,000,000, But these were 
necessarily speculative figures, and, as a mat- 
ter of fact, in nearly every instance the ac- 
tual increase of value bad been much greater 
than that assumed. 


The author, in conclusion, urged that it was 
the interest of a colony, both immediately 
and remotely, to make every possible effort 
to promote the extension of its railway 
facilities. For this purpose it might safely 
venture to incur a debt that would not be 
justified for any other purpose, Not only 
so, but that justifleation would extend to the 
payment, if needs were, of a higher than the 
normal rate of interest on loans borrowed ex- 
clusively for productive works. It di? not 
seem to be quite beyond the bounds of possi- 
bility that our colonies would yet come 
up to the standard of the United States 
in having one mile of railway to twenty- 
five square miles of territory. If that stan- 
dard should ultimately be attained, our co- 
lonial railway mileage would not be the 
paltry 30,000 miles at which it now stands, but 
330,000 miles, or about eleven times as much. 
Population and capital appear to be the only 
desiderata necessary to this result, and these 
would be ultimately forthcoming. Meanwhile 
the colony that succeeded, by taxing itself, by 
mortgaging the future, or by any other pro- 
cess,in constructing the greatest railway mile- 
age relatively to its area and population, was 
likely to have the best start in the race that 
our colonies must hereafter engage in for su- 
premacy at home and commereial intercourse 
abroad. 


In discussing the paper of Mr. Jeans the 
Chairman, Mr. Mundella thought that the 
author took a very heroic course in recom- 
mending the colonies to plunge so deeply into 
debt for their railway extension; he did not 
doubt the ultimate advantages of these exten- 
sions in developing the colonies but suggested 
that some of them at least seemed to have 
as heavy a load already as they could conve- 
niently bear. Mr. Jeans in reply said that for 
one New South Wales was borrowing money 
at 34 per cent. while her railways were earn- 
ing from 4 to 4} per cent. and that practically 
the colony was making a profit at the same 
time that it was developing its territory. 


Mr. Price Williams who had lately been in 
the colonies in conne:tion with their railway 
extensions agreed with Mr. Jeans in his re- 
marks that so long as the railway communi- 
eations of these colonies remained incomplete 
and inadequate, just so long must England 
withhold from these sections the 30 miilions 
sterling which she now pays aanually to the 
United States. He found the climate and soil 
most favorable to the production of superb 
erops, and all that was lacking was English 
capital and Englishmen to take advantage of 
what nature has provided. 

Other speakers followed in a discussion of 
the methods of construction best adapted to 
new countries as to broad and narrow-gauges ; 
but the bulk of the evidence was against the 
narrow-gauge. Mr. Carbutt suggested to his 
colonial friends they could construct their 
roads cheaper now than ever before, when 
steel rails were made for £3.12s. 6d. ($17.60) 
per ton. 
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The contract for building a new wrought- 
iron bridge across the Schuylkill for the Phil- 
adelphia and Reading Company has been 
given to the Phoenix Iron Company. 
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Steel Sleepers for Collieries. 


The Tredegar Iron & Coal Co., of England, 
are now introducing aspecial steel sleeper for 
use in collieries and under-ground workings. 
The great sums annually expended in the 
maintenance of the present system has 
long called for improved methods, and the 
steel sleeper has been introduced to this 
end. 

The Tredegar pattern is a strong, light, 
** corrugated ”’ sleeper with a special clip fast- 
ening for the rail patented by Mr. James 
Colquhoun the general manager of the com- 
pany named. Theclips are put in after the 
sleeper is laid and the rail keyed up witha 
slender steel key. This sleeper has now been 
imployed for some time in collieries where 
there were sharpcurves and steep grades, 
and it has given great satisfaction. 


Gold in the Transvaal. 


The Colonies and India states that there is 
yreat activity in developing the Transvaal 
gold fields, the headquarters for which are at 
the new mining town Barberton. Placer 
mines have been successfully worked for some 
time but now attention is directed to the reefs 
of quartzite. 

The mining machinery so far imported, 
mostly made by Sandycroft and Robey & Co.,is 
all English, and this seems to offer an oppor- 
tunity for our Eastern and California maru- 
facturers, particularly as at present most of 
the miners are Boers, who will not have the 
prejudice against anything American that the 
English have. 

The Delagoa Bay Railway, the plans for the 
building of which we have noticed from time 
to time, though not commenced, is opening a 
freight line over its route that is already 
threatening to do the business of the Trans- 
vaal and neighboring countries, 150 tons of 
gold mining machinery having been landed 
at Delagoa Bay. 
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Municipal and Sanitary Engineering in the 
City of London. 


The city of London which, is a small patch 
of four hundred and thirty four acres, on the 
area of the great metropolis,is fortunate in the 
possession and long retention of Col. William 
Haywood as Engineer to the ‘‘ Hon. the Com- 


missioners of Sewers.” His annual reports 
are always interesting, while some of. his 
special reports are quoted as_ standard 
authority on the subjects treated. The annual 
report for 1885 covers nearly all the subjects 
in which a municipal engineer is interested, 
and embraces the following subjects: 


SEWERS. 


Four hundred and seventy-two feet con- 
structed, of which 320 feet were on lines 
of old sewers. Pipe ventilation is in use 
in 159 places, in all of these cases the ventil- 
ating gratings were removed from the road- 
way. The resolution of the commission, 
September 1884, that ventilating flues should 
be carried up in party walls of new buildings 
was enforced in one instance; these are ap- 
parently built at public expense. 

Two hundred and eleven premises were 
drained as is shown by 131 plans prepared and 
deposited in the Engineer’s office. 

DANGEROUS STRUCTURES. 

To the number of sixty-nine, were reported. 
Of these, two cases were “heard before 
the magistrates’’and 66 shored up or certi- 
fled as completed. 

IMPROVEMENTS. 
About sixteen out of fifty-nine pages are 
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devoted to reports under this head on widen- 
ing and straightening streets, canting and 
rounding angles, and removing projecting 
stoops, walls, etc. For example, ‘‘ This im- 
provement in Little Britain after protracted 
negociations and some unavoidable delay in 
dealing with the parish and ecclesiastical 
authorities, was completed, the street widened 
and the surplus land agreed to be sold to the 
parish of St. Botolph, Aldersgate, who hold 
the land adjacent.”’ 

“The sites occupied by St. Paul’s Schools and the ad- 
jacent buildings next to Watling street, being pulled 
down, arrangements were made with the freeholders, 
(the Mercers Company) for the removal of the piers, 
and the building above them, which projected over the 
public foot way at that spot. Shortly afterward an 
arrangement was made by which the frontage of the 
house at the angle of Watling street, which projected 
far beyond the school front is to be set back about 7 
feet 3 inches, and the angle canted. Portions of the 
areas in front of the school buildings are to be given 
up to the public in exchange for an area of the 
public way, which from its position, was of little or no 
use to the traffic.” 

Many of these improvements consisted in 
widening thorcughfares so that two vehicles 
can pass instead of one, These proceeding 
are prosecuted with deliberation, the report 
for 1876 showing that the widening of Newgate 
street was completed 41 years after its com- 
mencement. The London practice of canting 
and rounding angles as shown in Figs,1 and 2° 
with the addition of refuges or resting places 
at the crossings is one that should be intro- 
duced not only into this city, but the practice 
is recommended to the attention of engineers 
and suryeyors laying out new towns. ‘Travel 
is always slower and somewhat congested at 
crossing and the widening of the wheelway at 
those, points, expedites its movement gently, 
while the refuges besides keeping the traffic 
on its proper side of the street by the aid of 
signs reading, ‘‘ Keep to the Left,’”’ are of 
great convenience to persons crossing as they 
have only to watch the stream of traffic lead- 
ing in one direction, between the foot-way and 
refuge, which is generally raised about the 
same height from the street, as the curb, and 
may be 4 or more feet broad and some 2} to 3 
times its width in length. Another considera- 
tion in favor of the rounded corners is, that 
they present opportunities for ornamental 
facades that add to the beauty of the city. 
Either canted or rounded corners at the in- 
tersection of Broadwayand Fulton streets with 
proper refuges, would add to the speed of 
traffic and would be of great convenience to 
pedestrians. 


PAVEMENTS. 


The pavements of compressed asphalte in 
the city of London are probably the best 
in the world, and none,it is thought, are cared 
for so thoroughly or kept cleaner. 

Twenty nine streets or parts of streets were 
relaid duriog the past year. 


With Compressed Asphalte. 
Val de Travers (or Neuchatel) 
Limmer Compressed Asphalte 
Asphalte of the Societé Francais des As- 
phalte (Seyssel) 
With Wood. 
Improved Wood Pavement Co 
Mowlem’s Wood Pavement 
With Granite. 
Laid with redressed blocks 


No areas are specified, nor are any exact 
data at hand, showing the areas paved or the 
quantities of different pavements laid. From 
1873 the practice seems to haye been not only 
not to buy additional granite but to sell the 
surplus that accrued from the introduction of 
asphalte and wood, or as called in the reports 
noiseless pavements, and in the report fur 1877 
we find ‘‘ As most of the main streets of the 


* Cut damaged. Will be shown in next issue. 


city are now paved either with wood or as- 
phalte,and other further'extension,of noiseless 
pavements seems probable, a large reduction 
was made inthe number of the men who for 
many years have been employed by the com- 
mission in stone dressing.”’ 

In 1878 the lengths of different noiseless 
pavements is given as follows: 


Length Yards. 
9,688 


Since that, thirty different pieces have been 
laid with Val de Travers, twenty-seven pieces 
by the Limmer Co. ; eight by the Society Fran- 
gaise and one by Mr. Stiebel who uses either 
Seyssel or Sicilian Rock, or seventy two in all. 
All of those were with Asphalte Comprimé and 
some were to replace the mastic mentioned 
above. 

Wood pavements have been replaced by 
compressed asphalte but no mention is made 
of asphalte being replaced by wood or granite 
It is now claimed that ‘“‘in the city,’’ where 
speed of circulation and freedom from no@: 
are so important, about half the area of the 
streets are laid with compressed asphalte; 
outside of the city very little is laid except 
along Holborn and Oxford street. ‘The 
area laid in all London during the last year by 
one company, the Val de Travers, was 24,- 
717 square yards in roadways and 18,818 
square yards in footways. 

The following note is given on woud pavers: 


Nearly all the contractors who have laid wood pave- 
ments in the carriageways of the city during the last 
thirteen years have, with the exception of four, either 
become bankrupts, or failed to carry out their con- 
tracts, a result probably attributable to their having 
taken work at prices at which they could not execute 
and maintain it at a reasonable profit. 


Most of the wood pavements mentioned 
were laid on a concrete foundation, some with 
felt, some with bitumen intervening. The 
joints were filled with felt, bitumen, grout or 
a combination of the two last. A more or less 
full discription can be found in the Transac- 
tions of the American Society of Civil En 
gineers, 1879, and in those of the Institu- 
tion of Civil Engineers, Vol. 58. Their cost 
was from $3.90 to $4.83 per square yard. They 
were in general to be keptin repair for two 
years free of expense to the city and for 
fifteen years afterwards at from 18} to 36} 
cents per square yard per annum; a good 
payement being turned over at the end of the 
seventeen years. A fair sample of the wood 
pavements laid in London can be seen on 
Fifth avenue, in this city, between Thirty- 
second and Thirty-third streets. This style of 
pavement is very popular in the ‘* West End ”’ 
or residence part of London, and when kept 
in good repair is worth its cost. Twenty foot- 
ways were relaid. 


With Val de Travers compressed asphalte.. 1 

With Limmer compressed asph 

With dressed York stone and cerb from City 
Stoneyard. 17 


Compressed asphalte which here, probably 
on account of the variations in temperature, 
cracks too much,is used all over London 
for sidewalks as well as in the city. York 
stone is ared sandstone and is usually laid 
in pieces from 2 to 3 feet square. 


STREET LIGHTING. 

Gas is burned in London street lamps 4,300 
hours per annum, against 4,000 hours in this 
city. The contract charge was at the rate 
of 2 s. 6d., or 60 cents, per 1,000 feet. The de- 
mand for residuals, such as _ and 
ammonia water,in England being so much 
greater than here, that at times the gas is 
said to bring less than the by-products, | 
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Two styles of lanterns are used, circular 
and square and two sizes of burners, one burn- 
ing 5 feet per hour and the other 10. The 
cost of gas is $13.05 or $26.10, of lighting $3.60, 
and of cleaning and repairing square lanterns 
72 cents, circular $1.74, so that the cost per 
lamp may vary from $16.37 to $31.44. In this 
city 3-foot burners are used and the costs per 
lamp per annum vary withthe company con- 
tracting, as follows: $12, $17.50, $25 and $30. 
$4 of the above is for cleaning the lamps. 
The payment for electric lights is 70 cents per 
night, and for naptha lamps $25 per annum. 
The total number is not given, but *‘two addi- 
tional ones were erected.”’ The following quo- 
tation shows a commendable desire for ap- 
pearance. 

The lanterns sl.ould be cleaned three times aweek, 
and I submit that it is well worth the while of the Com- 
mission to make an early arrangement with the gas 
company accordingly. Dirty street lanterns not only 
obstruct the light, but give street a neglected appeur- 
ance. 

As this plea for clean lamps has appeared 
about twice every three years, it does not seem 
that the city fathers share in the Colonel’s 
feelings on the subject. 

Though in matters of paving, and in street 
sanitation generally the Londoners are far 
ahead of us, they are woefully behind in 
electric lighting, which fact is ** solely attribu- 
table to the operation of the Electrical Light- 
ing Act.’’ The parts of this act complained of 
are the 27th clause; which enacts that at the 
conclusion of twenty-one years after the com- 
pany acquires its charter, the local authority 
can compulsorily take over the undertaking 
simply on paying the then value of the works, 
plant ete., without allowance for good will, 
disturbances, profit, or any other valuable 
pertaining thereto;and the 18th section which 
prohibits undertakers from prescribing any 
form of lamp. 

These two provisions have almost entirely 
prevented the development of electric light- 
ing in England, and there are now three bills 
before Parliament which in effect lengthen 
the time for acquisition by local authority 
and provide for arbitration on the value of the 
works ‘‘as a going concern.’’ 

The passage of either of these amendatory 
bills would lead to a large exportation of 
electric light plant from this country, as we 
are far ahead of other countriesin this man- 
ufacture. 

It will interest gas superintendents to know 
that one argument urged against the institu- 
tion of an electric plant by the city is ‘‘ The 
Commission will also be at once in competi- 
tion with the gas company, who will prob- 
ably reduce the price of gas to one half what 
it is at present or even less’’! 


PUBLIC URINALS. 


An observant traveler has asserted that the 
state and condition of a country’s privies af- 
ford the readiest index tothe state and con- 
dition of its civilization. The remark was 
made by an American before the occurence 
ofa fewsporadic cases of public urinals now 
found in one ortwo of our cities, and their 
absence was not noted as affecting civiliza- 
tion. Anglo-saxons are indebted to the Latin 
races for these aids to, if not necessities of 
public decency, and it is to be hoped that they 
may yet becomeas common in this country 
as in England, so common that the beer 
saloon will not be the only haven for the 
wayfarer. 

The years report that chronicles the con- 
struction of 472 feet of sewer, 252 feet of which 
was new, and the erection of two additional 
gas lamps, mentions the building of four new 
urinals with 25 compartments and 4 water 
closets; the enlargement of 1 urinal to 12 and 
another to 20 compartments with six water 
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closets and the determination to build three 
additional ones. Some of these urinals 
are built in side streets, others in open or 
broad spaces, but the larger number are 
underground ; for instance, ‘ This structure is 
now inthe course of formation, and will in- 
clude four water closets and nine urinals, to- 
gether with the usual room for attendants, 
stores, etc., ete. The surfaces will form a 
place of refuge for pedestrians crossing the 
carriage ways.” ‘The whole is amply 
lighted by ornamental iron gratings, filled in 
with glass pavement lights which form the 
footway above. Ventilation is afforded by 
iron gratings at the level of the footways and 
also by means of shafts carried up the iron 
columns. The structureis lined throughout 
with glazed bricks, the doors and joiners’ 
work being of pitch pine and no expense has 
been spared to make the building as complete 
as possible. It has been found best to charge 
one penny (two cents) for the use of the water 
closets, the free use having been abused.’”’ On 
the Continent a charge forthe use of these 
public conveniences is almost universal. 

Besides these public convenience which ap- 
parently number forty-five with about 240 
compartments there are several Chaletes, 
erected by private parties in roadways where 
the urinals are free, but a small charge is 
made forthe use of water closets and toilet 
convenience, they are for both men and 
women, and the sides are used for displaying 
advertisements. 

(TO BE CONTINUED), 
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OBITUARY. 


E. 8. Chesbrough, Civil Engineer. 


(With a Portrait.) 





Evuis SYLVESTER CHESBROUGH, Past Presi- 
dent of the American Society of Civil Enzgi- 
neers, who died at his residence in Chicago, 
on August 18, 1886, was born in Balti- 
more county, Md., July 6, 1813. In 1828 the 
Baltimore & Ohio R. R. Co. was engaged on 
the preliminary surveys of its line, and young 
CHEesBROUGH found employment in one of the 
parties as chainman. He was a favorite with 
the engineers in charge of the surveys, from 
the first,and by them was encouraged and 
assisted in his upward career as a civil engi- 
neer. Although of delicate physique and ap- 
parently unable to withstand the severe hard- 
ships incident to his chosen profession, young 
CHESBROUGH was always “on time,” and like 
many another man of strong will, combined 
with cheerfulness, intelligence and patience, 
he survived the hardships ef his early survey- 
ing experiences while stronger men dropped 
out by the way. The boy wasa willing as- 
sistant and an apt learner and mastering the 
elementary work of railroad surveying, was 
quickly advanced so that, in his second year 
of service, he occasionally was in charge of a 
party. 

In 1830 Mr. CHFSBROUGH was appointed as- 
sistant engineer on the Allegheny Portage R. 
R., then being surveyed by Col. Stephen H. 
Long, of the U.S. Topographical Engineers, 
and at that time a leading engineer of the 
country. 

In the summer of 1831 Mr. CHEsBROUGH be- 
came Assistant Engineer under Capt. Wm. 
Gibbs MacNeill of the Topographical Engi- 
neers, and then Chief Engineer of the Pater- 
son and Hudson R. R. now the southeastern 
division of the Erie R. R.,and in that year 
located nearly the whole of the road, besides 
making preliminary surveys for a line from 
Jersey City to Newark, N. J. From 1831 to 
1836 Mr. CHESBROUGH was engaged under the 
same Chief Engineer in the location and con- 
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struction of the Boston and Providence R. R., 
and on the surveys of the Taunton and New 
Bedford RK. R.; also in this latter year he was 
appointed resident engineer of the proposed 
railroad from Lowell, Mass., to Concord, N, 
H.. his immediate chief being Mr. Geo Whis- 
tler, afterwards appointed by Emperor 
Nicholas of Russia, Consulting Engineer for 
the st. Petersburg and Moscow R. R., in which 
service he died. 

From early in 1837 to the middle of 1842, 
Mr. CHESBROUGH was engaged in railroad con- 
struction in South Carolina and adjacent 
states, as Senior Assistant Engineer under 
Major MeNeill, on the surveys and construc- 
tion of the Louisville, Cincinnati and Charles- 
ton R. R. Among the engineers of the corps 
over which Mr. CHEsBROUGH was placed in 
command were the afterwards eminent J. P. 
Kirkwood; Alfred W. Craven; Gen. Geo. 5S. 
Greene, and Gen. Jno. C. Fremont. 

The financial panic of 1836 brought every 
railroad enterprise to a stand still and forthe 
first time in many years Mr. CuesprovaH was 
entirely out of employment. He improved 
the opportunity, however, by going into the 
shops of the Providence and Stonington R. R. 
and learning the practical use of tools; then 
he tried farming in Niagara county, N. Y., and 
like many other talented men—failed. 

In 1844 he was again railroading and in suc- 
cession located and constructed the Stoughton 
branch of the Boston and Providence R. R., 
located a line between Ashburnham, Mass. and 
Brattleboro, Vt. and was engaged on the con- 
struction of the Pawtucket branch of the Bos- 
ton and Providence R. R., when, in 1846 he 
was surprised with an invitation to become 
Chief Engineer of the Western Division of the 
Boston Water-Works. 

Realizing his lack of knowledge of hydrau- 
lic engineering, Mr. CHESBROUGH was averse 
to accepting the proffered situation, but being 
urged by his friends, the Water Commis- 
sioners, and knowing that he would have the 
assistance of Mr. John B. Jervis as Consulting 
Engineer, he accepted. The construction was 
more difficult than had been expected but in 
1849 the works were completed. In that year 
upon the invitation of the Provincial Secre- 
tary of Nova Scotia, Mr. Cuessrovuau visited 
that province to advise concerning the pro- 
posed railroad between Halifax and Windsor. 

In 1850, Mr. CuesprovucH was made sole 
Commissioner of the Boston Water-Works: in 
1851, the Cochituate Water Board consisting of 
seven members was created, and Mr. Curs- 
BROUGH was appointed the first City En- 
gineer of Boston, and as such, had. charge of 
all water-works under the Cochituate Board, 
besides attending to the other duties of his 
office. During these years he investigated the 
English system of sewerage and upon his re- 
port it was introduced into this country fur the 
first time. 

On October 1, 1855, he resigned his office as 
City Engineer of Boston to commence his 
great work of providing Chicago with a sys- 
tem of sewerage,to which problem he had 
been invited by the Chicago Board of Sewer- 
age Commissioners. In the winter of 1856 and 
57, he visited Europe, and having made a 
careful study of the principal systems of sew- 
erage there, made a report thereon in 1858. 
This report is now unobtainable, but is always 
in demand as a standard contribution on the 
subject of sewerage to which very little new 
information has been added by later writers. 
The systems of sewerage and water supply for 
Chicago recommended, were carried out by 
the Chicago Board of Public Works—the sew- 
erage, being placed under the immediate 
direction of Mr. Wm. H. Clarke, Assistant En- 
gineer, who died in 1878. Mr. Cresproven’s 
connection with the construction was merely 
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nominal; his chief duties were in planning 
and constructing the water tunnels, sewer 
tunnels and harbor protection. To him was 
due the conception and construction of the 
entire water-works scheme by which Chicago 
is supplied with abundance of excellent water. 

Mr. CuEesprouGH was City Engineer of Chi- 
cago up to the beginning of the term of the 
present Mayor Harrison, when he resigned. 
In 1879 he was appointed to the newly created 
office of Commissioner of Public Works which 
he resigned at the same time as the other of- 
fice. 

Mr. CuHeEssroveH, in addition to his other 
labors found time to advise in projects for 
tunnelling the Detroit river; to plan the Ful- 
lerton avenue Conduit in Chicago: the Sewer- 
age of New Haven, Conn.; Water works for 
Pittsburg; Sewerage for Indianapolis; Water 
works and Sewerage for Milwaukee; Water 
works for Jacksonville; and also for Akron, 
O., he wasalso Consulting Engineer on Water 
works questions for New York City; Boston; 
Cambridge, Mass.; Toronto: Detroit and 
Memphis; and in Sewerage for Boston, Proy- 


idence, Memphis, Peoria, Dubuque, Des 
Moines, Burlington, Ia. and Chattanooga, 
Tenn. 


In 1880 when the subject of the extension of 
New York City Water Supply came up Mr. 
CHESBROUGH was consulted, and permanently 
appointed as Consulting Enyineer to the De. 
partment, and aided Mr. Newton, the Chief 
Engineer, by his counsel and advice in the sur- 
veys and preparation of the plans as presented 
by him. The Quaker Bridge Dam, which is 
of unprecedented magnitude, formed part 
of this plan, and Mr. CHEessprover, in De- 
cember, 1882, went to Europe and spent 
several months in the examination of the 
high masonry dams in Southern France 
and Spain. His reports, on his return in 
the Spring of 1883, formed the basis upon 
which this dam was designed. This was 
the last work upon which he was engaged, as 
his health forbid active exertion. 

A high and lofty view of personal honor, 
and the requirements growing out of an in- 
tense and abiding sense of his whole duty as a 
Christian man, and his accountability as such 
gauged every action of his life from the least 
to the greatest. Though of a mild and ami- 
able temperment he possessed a courage to 
face both moral and physical obstacles based 
upon this deep feeling of reliance upon his 
God; and this religious sentiment formed the 
keynote to his character in all his relations, 
whether social or professional. 

His position as an engineer was well as- 
sured—no one stood higher in his profession 
in our country. A grest student to the last— 
though owing but little to early teaching, he 
mastered, by close and unremitting study, the 
entire field of general literature, as well as 
that of his chosen profession. Extremely 
modest in the expression of his opinions, he 
was careful to avoid any appearance of the as- 
sumption of superiority, and unless the sense 
of duty, which was so paramount with him, 
impelled—he shrunk from exposing even the 
pretensions of the quacks in his profession. 
He was largely consulted, and his advice al- 
ways regarded as the conscientious convic- 
tions of a truly honest man and a Christian. 
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Mrs, ADA VAN AUKEN, wife of ex-City En- 
gineer CHARLEs VAN AUKEN, of Cohoes, N. Y,, died of 
consumption, aged 20 years. 


F, B. Locke has been appointed Engineer 
of Maintenance of Way on the State R. R. (Fitchburg 
R, R.) in place of H. B. Potter, who resigned. 

T. Firzcreratp, of the Baltimore and Ohio 
Rrilroad, has been promoted from Superintendent of 
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the Trans-Ohio Division with head-quarters in New- 
ark O., to the Superintendency of the main line, with 
head quarters in Baltimore. The appointment takes 
effect September ist. 


C. N. Incas of Jamestown, Dak., died sud- 
dedly August sth at Hawley, Minn., where he was in 
charge of the bridges and construction of the Duluth & 
Manitoba R. R. Mr. Ingalls built the hotels in Yellow- 
stene Park, and was long identified with the Northern 
Pacific R. R. construction. 


Mr. J. P. Kniaut, General Manager of the 
London, Brighton & South Coast R, R., in England, 
died at the age of 58 years last month. He was many 
years in the employ and at one time Superintendent of 
the Southeastern Railway Co. 


I. M. pe Varona, Engineer-in-Charge of the 
Brooklyn Water-Works Extension, has been appointed 
Consulting Engineer to the Albany, N. Y., Special 
Water Commission. The scheme to be considered is 
the daily supply of ten millions of gallons, to be 
obtained by the gang-well system of Messrs. Andrew 
& Bro. 


GENERALS DvuANE, ABBOTT and ComsTocK, and 
CoLONELS Houston and McFAaRLAND compose a board 
of engineer officers at New York, which has been 
ordered to Washington to examine and report upon 
the new tunnel of the Washington aqueduct to de- 
termine what kind of lining it should have. This is 
in accordance with the provisions of the General De- 
ficiency bill. : 


Civit ENGINEERS oF Iowa.—A number of civil 
engineers of various places met in Cedar Rapids re- 
cently, and completed the work they had on hand 
fora year ormore,that of organizing the Society of 
Civil Engineers of Iowa. The society contains about 
twents-five good, bra ny, active men, three of them 
occupying official positions in Iowa cities, the remain- 
der employed in railroad and special work. and wiil, 
by another year, probably contain twice that number. 
Mr Steyh, city engineer, of Burlington, has been one 
ofthe active menin this movement and was placed on 
the executive committee, 


Sir Jonn ANDERSON died at his residence in 

England on July 28, aged about 72 years. Sir John com- 
menced life in the Engineering department of a cotton 
mill, and in 1842 was putin charge of the brass gun 
oundry at Woolwich Arsenal. He there introduced 
many improvements and reforms, invented a bullet 
machine with a capacity of 40,000 bullets per hour and 
reducing the expense from 5s, per thousand to 5d. 
In 1853 he was chiefly instrumental in changing the 
methods of the manufacture of rifles at Enfleld sub- 
stituting machinery for hand-labor. In 1859 he super- 
intended the government manufuctury of Armstrong 
guns and was made Inspector of machinery with a sal- 
ary of $6,000. He was knighted in 1878 in recognition 
of his services as a juror in the exhibition at London, 
Paris, Vienna and Philadelphia. 


Jas. W. McCuitoxn.—Corporation Counsel 
Lacombe furnishes the following indorsement t> the 
worth of the late Secretary of the New Croton Aqueduct 
Commissioners. 

“It gives me great pleasure to have the opportunity 
of testifying to the faithfulness and efficiency with 
which those duties have been performed. From the 
date of your appointment I have been, both as Assist- 
ant Counsel to the Corpvration and subsequently as 
the head of the Law Department, thoroughly informed 
as to the manner in which you have discharged the 
functions of the office of Secretary so far as the duties 
of that office were concerned with matters of which the 
Law Department has had cognizance. The questions 
of law arising out of the administration of their 
concerns by the Aqueduct Commissioners have always 
received my personal attention, and I have thus had 
ocension to meet you with greater frequency than I 
have most other officials hol¢ing similar positions in 
the different departments of the City Government, 
From the date of our first meeting until now I have 
been strongly impressed with your absolute fidelity to 
the interests of the City of New York, a fidelity which 
has been especially beneficial tothe city from the cir- 
cumstance that, either by natural intuition or from 
past experience, you seem to appreciate in a higher 
degree than do most laymen the absolute necessity 
in discharging astatutory trust of adhering with the 
greatest cireumspection to all the requirements of the 
statute. 


“Upon the many occasions when I have had to apply 
to you, either personally or through the assistants of 
this department, for information touching the affairs 
of the aqueduct, the response has always been so 
prompt and complete as to indicate a thorough under- 
standing upon your part of all the details of that 
work. In all the steps which heretofore have been 
taken looking toward the acquisition of property 
rights your past experience in the acquisition of simi- 


ar rights elsewhere and your thorough familiarity with 
all negotiations and attempted negotiations for the ac; 
quisition of such rightson the line of the aequeduc_ 
since the organization of the commission have been en- 
tirely at the disposal of the Law Department, and, I am 
satisfied, with beneficial recruits. 

“Your efforts in behalf of the city seem not to have 
been limited by any narrow conception of your duties, 
In illustration, it is only necessary to refer to the des- 
cription of parcels sought to be acquired under the 
last proceeding. These, as you will remember. were 
prepared in the engineers’ department. Naturally, the 
engineers were concerned solely with accuracy of des- 
cription, not appreciating the necessity of succinct- 
ness. No obligation rested upon you, as Secretary, to 
do more than transmit them to this depar ment; but I. 
well remember the occasion of such transmission, 
when you suggested thatif you might be allowed to 
take them home for two or three nights, you could, by 
reason of yourentire familiarity with the location of 
the property and maps, so re-arrange the descriptions 
as to materielly reduce their dimensions without a 
sacrifice of accuracy. This you did, and by the volun- 
tary assumption of a laborious task so reduced the 
length of the published notice as to save in the expense 
of advertisement an amount equal to your entire an- 
nual salary. Your zval and fidelity at all times, in sea- 
son and out of season, must be apparent to any one 
who has been at all familiar with the manner in which 
your duties have been discharged during the past 
three years.” 


CORRESPONDENCE. 





Compliments. 


CHAMPAIGN, ILL., August 9, 1886. 
Ep1tor ENGINEERING NEWS: 

I have been intending for some time to say that I 
think you are making a mighty good paper. I fre- 
quently hear the same opinion from others too. Allow 
me to congratulate you. 

Yours very truly, 
I. O. BAKER. 


I 


Engineer’s Surveying Instruments,—Their 
Construction and Uses. 


II. 


Written for ENGINEERING NEws. 


BY I. 0. BAKER, C. E, PROFESSOR OF CIVIL ENGINEERING 
UNIVERSITY OF ILLINOIS, 


THE TELESCOPE. 

1. A telescope consists, optically, of cer- 
tain lenses which assist the eye in seeing dis- 
tant objects; and, mechanically, of certain 
parts which facilitate the use of the opitcal 
parts. The mechanical parts can best be dis- 
cussed in connection with the instrument 
to which the telescope is applied, in the 
present chapter only the optical parts will be 
considered. . 

No attempt at an elaborate discussion of 
the theory of the optical workings of the tel- 
escope will be made, but attention will be con- 
fined to such points as are needed by the en- 
gineer for the intelligent use of his instru- 
ments. 

2. Constuction. There are two forms of 
the simple refracting telescope, usually known 
as the Galilean, and the astronomical. The 
last term is nota happy one, and measuring is 
suggested as being more appropriate, as will 
appear farther on. 

The Galilian telescope consists of a double 
convex lens, called the object-glass, or simply 
objective, placed next to the object, and a 
double concave lens, called the eye-piece or 
ocular, placed near the eye. This form shows 
the object erect; an opera-glass is a good ex- 
ample. 

The chief purpese of the objective is to in- 
crease the amount'of light which reaches the 
eye from the object viewed. Sole object of the 
eye-piece is to magnify the thing looked at. 
The above form of telescope then assists the 
eye by its magnifying and light gathering 
power; but such a telescope would be useless 
for making precise measurements, since there 
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is no means of indicating the exact point at 
which the telescope is sighted. It would not 
be inappropriate to call it a seeing telescope. 
The first telescope was of this form and took 
its name from the inventor, Galileo. 

The measuring telescope consists of three 


essential parts: 1, a convex objective, which 
collects the rays of light and forms a bright 
inverted image of the object; 2, a convex eye- 
piece which is essentially a microscope, for 
viewing the image formed by the objective; 
and 3, two fine wires or spider threads, placed 
in the plane of the image, the intersection of 
which indicates the precise point sighted at. 
The objective collects the light, the eye-piece 
magnifies, and the cross-hairs indicate the 
point at which the telescope is directed, If 
such a telescope neither magnified nor in- 
creased the illumination, it would still be of 
great advantage in making measurements. 
This form shows the object inverted. 

Both of the above skeleton furms of tele- 
scope are veryimperfect. The methods of im- 
proving the optical qualities of these elemen- 
tary forms will now be considered. 

3. Opssective. A single lens used as an ob- 
jective has the following defects. 1. The 
rays of light, which traverse a spherical lens 
near the edge, are refracted to a point nearer 
the lens than the rays which pass through the 
central portion; consequently the image is 
blurred. This deviation of the rays forms the 
focusis call spherical observations. 2. Rays 
of white light, after being separated by a sin- 
gle lens, are resolved into the colors of the 
prismatic spectrum ; consequently the image 
will be disfigured by colored light. This devi- 
ation of the different colored rays is called 
chromatic observation. 

The objective of a telescope is rendered al- 
most free from these defects by substituting 
for the single lens, a compound one, composed 
of a double-convex crown glass, and a con- 
cave-convex flint glass lens; the two compo- 
nents have different refractive and dispensive 
powers, and by giving the four spherical sur- 
faces proper curvatures, these defects are 


nearly eliminated. 
Eye-Piece. A single lens used as an eye- 


piece possesses the same defects —spheri- 
eal and chromatic aberration—as when used 
as an objective, but ina less degree. An eye- 
piece asasingle lens has also the following 
defects: 1. The image of a flat object formed 
by a lens does not lie in a plane, but is concave 
towards the lens. This deviation of the im- 
age from a plane is termed aberration of 
sphericity, which is wholly separate and dis- 
tinct from spherical aberration. The objec- 
tive possesses this defect, but in so slighta 
degree as to be inappreciuble; but in an eye- 
piece of a single lens, itis very serious. 2. A 
telescope with a single lens for an eye-piece 
has a limited field of view. 

In both forms of telescope, the chromatic 
and sperical aberrations, and the aberration 
of sphericity are nearly eliminated by sub- 
stituting two plane-convex lenses for the 
single lens, which also increases the field of 
view. 

HuaGHen or Necative Eve-Prece.—This is 
a modification of the concave eye-piece of 
the Galilaen telescope. It consists of two 
plane-convex lenses with their convex sides 
turned towards the objective. The relations 
of the eye lenses to each other, and to the ob- 
jective, are shown in Fig. 3. 

P isthe object; O,the objective; A and b 
constitute the eye-piece which is placed be- 
tween the objective and its principal forces; 
F ais known as the field lens, and b as the 
eyelens. The large arro'v at J represents the 
object as it appears through the telescope, 
the small one representing it as it would ap- 
pear without the instrument. The angle 
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which the large arrow at J subtends at the 
eye divided by the angle which the object 
subtends at the eye is equal tothe magnifying 
power; that is, the magnifying power is equal 
to the ratio of the larger arrow at 7 to the 
small one. 

R MSDEN OR Positive Eye-Precr. This is a 
modification of the convex eye-piece of the 
measuring telescope. It consists of two plane 
convex lenses with their flat sides towards 
each other. The relations of the eye lenses to 
the objective are shown in Fig. 4. 

The nomenclature is as before. Notice that 
the eye lenses are farther from the objective 
than its principal focus. The objective forms 
an image at F which is viewed with the eye- 
piece. The magnifying power is the ratio of 
the two arrows at /, as before. 


Notice that the essential difference be- 
7 
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tween the positive and negative eye-pieces is 
that only with the formeris a real image of 
the object formed, and hence it is the onlv 
eye piece with which cross-hairs can be used. 
Spider lines are sometimes placed in negative 
eye-pieces, for example in sextants, simply to 
indicate the middle of the field of view; they 
are but indirectly concerned in the accuracy 
of the observations. The negative eye-piece 
is better for simply seeing, while the positive 


Fie 


is absolutely necessary for making precise 
measurements; the latter is always used in 
transits, levels, etc. Moditications of Rams- 
den’s eye-piece, are frequently used which 
consist in the substitution of compound lenses 
instead of the single lenses shown in Fig. 

8. Erectina Eye-piece. The erecting or 
terrestial eye-piece, in its most elementary 
form, consists of a convex lens placed between 
the eye and eye-piece of the measuring tele- 
scope, which inverts the image formed by the 
objective and shows the object erect. In its 
common form, it consists of a pair of plano- 
convex lenses, instead of the single lens as 
above; this pair is called the erecting piece. 

The erecting eye-piece is inferiorto the Rams- 
den or inverting eye-piece,owing to the loss of 
light occasioned by the two extra lenses. 
The inconvenience of the inversion of the ob- 
ject is easily overcome with a little practice. 
Furthermore, other things being equal, the 
telescupe is shorter with inverting eye-piece; 
this is quite an important advantage in the 
transit. Most of the American engineering 
instruments, have an erecting eye-piece; but 
it would bea great improvement, if all were 
provided with the inverting eye piece. It is 
said that the inverting eye-piece, is more com- 
mon in Europe than America. 

TeLescore Stipe. To assist in focusing 
the objective for different distances, the object 
glass is fastened in a tube which slides, with 
a rack and pinion, into the end of the main 
tube of the telescope. In instruments, pro- 
vided with an inverting eye-piece, the objec- 
tive is fixed and the cross hairs and eye-piece 
move together, to and from the objective. It 
is immaterial which form is used, the princi- 
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palis the samein both, it is only important 
that the slide shall be straight and fit snugly. 

To facilitate the focusing of the eye-piece 
upon the cross-hairs, the ocular is provided 
with a similar slide. In some instruments 
the ocular is moved by a rack and pinion; but 
this is unnecessary and even worse than use- 
less, tor, having once adjusted the ocular for 
distinet vision of the cross hairs, it needs no 
change except for different observers, and it 
is better thatit should not be easily moved. 
If no rack and pinion is provided, the ocular 
is moved in and out by hand with a screw-like 
motion. 

Cross Hairs. There are usually two 
spider threads, one vertical and the other 
horizontal, fastened to a ring which is ad- 
justed in the tube by three or four screws. 
Lines ruled or etched upon a piece of thin 


8. 


glass, are sometimes used. The cross hairs 
are sometimes made of very fine platinum 
wire, these can be drawn to the required fine- 
ness only by being previously surreunded by 
silver, which is removed by acid after 
the wire is drawn. Both spider threads and 
platinum wires have their advantages or dis- 
advantages, and as a consequence, their ad- 
voeates and opponents. 

For the platinum wires, it is claimed that 
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they are best because they are opaque; this 
is a desirable property when the cross-hairs 
must be illumined as in astronomival and 
mine surveying. Spider lines, particularly 
dark colored ones, can be illumined pretty 
well, Itis claimed also that wires are unaf- 
fected by the humidity of the atmosphere, 
and hence the line of collimation is not liable 
to change from this cause, but this advan- 
tage does not exist if the spider threads are 
properly stretched. Spider threads, on ac- 
count of their fineness and cheapness, and the 
facility with which they are applied, will con- 
tinue in the future, as in the past, to be used 
almost universally for cross-hairs in engineer- 
ing instruments. 


STRETCHING THE Cross-Harrs. It does not 
require much time or skill to replace the 
cross-hairs, the belief of manyto the contrary 
notwithstanding. The ring which carries the 
croas-hairs can be taken out, having first 
taken out the eye-piece, by removing two op- 
posite screws,and inserting a soft wooden stick 
of suitable size into one of the holes thus left 
open in the ring, which is turned sideways for 
that purpose, and then removing the other 
screws. Two scratches, at right angles to 
each other, will be found upon the face of the 
ring, into wnich the hairs are to be fastened. 

The best spider lines are those of which the 
spider makes its nest. These nests are yel- 
lowish-brown balls which may be found hang- 
ing on the shrubs, etc., in the late fall or early 
winter. When found the nest should be torn 
open and the eggs thrown out; if this is not 
done, the young spiders when hatched will eat 
the threads. The fibers next to the eggs are 
t» be preferred owing to their darker color, 
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Draw out a single fiber and attach each end 
of it to as heavy a tack, brad, etc., as experi- 
mept shows it will support. Dampen the 
thread by breathing upon it, by holding it in 
a current of steam, or better, by dipping it in 
hot water. Support the ring in sucha way 
that, when the thread is laid across it, the 
weights may hang freely down the sides, thus 
stretching the thread. The thread may be 
moved oe with a pin, and when in the 
proper position it can be fastened with wax, 
gum, etc., shellac varnish is the best for this 
purpose. The main point is to stretch them 
thoroughly and fasten them ek If the 
work is well done, the threads will remain 
straight, when the reticule is placed in a cur- 
rent of steam or even in hot water. 


12. TestTinG THE TELEsSCorpK. In buying an 
instrument it is very desirable to test the 
optical qualities of the telescope; the follow- 
ing directions are sufficient for the examina- 
tion of any telescope. 


Chromatic Aberration Totest for chromatic 
aberration, focus the telescope upon some 
bright object, either a celestial body or a white 
disk ;then move the object-glass slowly in and 
out. If, in the first instance, alight yellow ring 
is seen at the edge of the object, and in the 
second a ring of purple light, the object glass 
may be considered perfect; this proves that 
the most intense colors of the prismatic 
spectrum, orange and blue, are corrected. 


13. SPHERICAL ABERRATION. To test this, 
cover the object-glass with a ring of black 
aper, SO as toreduce the aperture about one- 
1alf; focus on some small and well defined 
object for distinct vision. Remove the ring 
of the paper and cover that part ef the objec- 
tive previously left open; then notice how 
much the object-glass must be moved in or 
out. for distance vision. The amount of shift 
measures the spherical aberration of the ob- 
jective; very little if any motion should be 
required to obtain a distinct view. Another 
test is to focus sharply upon some object. 
where the least motion of the objective shoul 
render the object in distinct. This lastis not 
so good atest as the former, for the eye will 
change focus slightly to accommodate itself to 
the change of distance. 


14. FLATNESS OF FieLp. The flatness of the 
fleld —— mainly upon the aberration of 
sphericity ofthe eye-piece. To test a telescope 
in this respect, draw a heavy lined square, 6 or 
8 inches on a side, ona sheet of white paper 
and fasten the paper to a flat board. Place 
this object at such a distance that the square 
shall nearly fill the field, Focus the telescope 
on it; then, if the sides appear perfectly 
straight, the telescope is perfect in respect to 
flatness of field. 

A telescope which distorts the image per- 
ceptibly causes no error in common use, but 
itis decidedly objectionable for stadia meas- 
urements, where two points of the field are 
used at the same time. 


15. Size oF THE FIELD. ny the tield of view 
is meant all those points which are visible at 
the same time through the telescope the field 
of view depends upon distance between the 
objective and the image, and upon the diame- 
ter of the lenses of the eye-piece; it_is inde- 
pendent of the size of the objective. Of course 
the wider the field of view the better, since 
width of field facilitates rapid working. The 
greater the magnifying power the less the field 
of view. 

To determine the angular width of field, 
sight upon a rod, house, etc., and mark two 
opposite sides of the field; the distance be- 
tween these points multiplied by 57.3 and 
divided by the distance from the rod tothe 
objective is the angular width of field in de. 
grees. Since the field varies with the dis- 
tance, the latter should be stated, 


16. APERTURE OF OBJECTIVE. By the aper- 
ture of the objective is meant the effective di- 
ameter of the object-glass, that is, that part of 
the objective which transmits light which 
finally reaches the eye. Sea diaphragms 
are placed in the tube of the telescope, 
with a view to improve the optical workings 
of the lines, if the diaphragms is placed near 
the object-glass, it will cut off those rays 
which pass through the objective near the 
edge, thus. improving the definition, without 
diminishing the field, but with a loss of il- 
lumination. Ifthe diaphragm is placed in or 
near the eye-piece, it may diminish both il- 
lumination and fleld of view. 


To find the real aperture, direct the tele- 
scope towards the sky, place a pointer in con- 
tact with the objective so that the pointer ma 
be seen in the small illuminated cirele whic 
will be noticed at the small opening of the 
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eye-end when the head is drawn back a. short 
distance from the telescope; move the pointer 
over the face of the object-glass until the 
po just appears and measure the distance 
rom the pointer to the edge of the object- 
glass. The real or clear aperture of the ob- 
jective is equal to the diameter of the object- 
glass minus twice the above distance. 


17. Inutuminations. The brightness of an 
object as seen through a telescope depends 
upon. 1, the illumination of the object. 2, 
the relative sizes of pupils of the eye and the 
objective. 3, the polish and transparency of 
the lenses, and, 4, the mognitying power. In 
all telescopes light is lost by reflection from 
the surface of the lenses, and by imperfect 
transparency. The object-glass transmits a 
certain amount of light, which the eye-piece 
distributes over a larger or smaller area, ac- 
cording to the magnifying power of the tele- 
— therefore, the brightness of the image 
varies inversly as the square of the magnify- 
ing power. Since the brightness of view is an 
despensable requisite of a good telescope, the 
magnification should never be excessively 
large, for it frequently happens that the tele- 
scope is used in viewing objects only faintly il- 
lumined. 


Since there can be no unit by which to mea- 
sure the illuminating power, of a teleseope, 
we can only find the relative illumination. 
two telescopes are to be compared as to light, 
they should stand side by side and be looked 
through at the same time, so as to be under 
the same atmospheric conditions. If, as 
night approaches, the two ‘telescopes be 
pa side by side, and the same object 

viewed through each, the one through 
which the object is longest visible has the 
best illumination. 


Dertnition. The definition of a tele- 
scope at upon the accuracy of the curva- 
ture of the surfaces of the several lenses, and 
upon the coincidence of the axes of the com- 
pee lenses of the objective and ocular’ 

he reader should distinguish between illum- 
ination and definition. The lack of the for- 
mer causes the image to be faint, the lack of 
the latter causes the image to be indefinite. 

To test a telescope for definition, focus upon 
some small, well-defined object ; small, clear 
print is the best, If the print appears clear 
and well defined and fully as legible at 40 or 
50 feet as if viewed with the naked eye at 6 or 
8 inches (the best distance for distinct vision) 
the surfaces of the lenses are correct and 
well finished. Indistinctness may be caused 
by spherical aberration ; therefore,that should 
be tested for before definition. 


MaeniricatTion. The power of a tele- 
scope, or degree of magnification, depends 
upon the relative focal length of the objective 
and eye-piece. Mathematically any power 
can be given to any telescope; but, in prac- 
tice, it is limited by the effects of loss of light, 
size of field and imperfection of the lenses. 
For rapid work, the exact focusing necessary 
with high powers is a drawback, since a 
small change in distance requires a corre- 
sponding change in focus. The magnifying 
power varies slightly with the distance to the 
object ; but, fortunately, the exact magnifying 
power of the telescopes on engineering instru- 
ments is not required. Several methods of 
measuring the magnifying power are given in 
Chauvenet’s Practical Astronomy, Vol. I. 
Articles 7-13, of which the two following 
are the simplest. 


ist Method. ‘‘ Direct the telescope in daytime 
towards the open sky; near the eve-piece, and 
a little beyond it, a small illuminated circle 
will be seen, which is nothing more than the 
image of the objective opening of the tele- 
scope. Let the diameter of this circle be 
measured by a very minutely divided scale of 
equal parts; then the magnifying power is 
equal to the quotient arising from dividing 
the diameter of aperture of the object glass 
by the diameter of this illuminated circle.’ 
The chief difficulty in this method lies in the 
exact measurement of the diameter of the 
small illumined circle. 


Qnd Method. “Let a staff which is very 
boldly divided into equal parts of heavy lines, 
be placed vertically at any convenient dis- 
tance from the telescope, for example, 150 
feet. While one eye is directed towards the 
staff through the telescope, the other may ob- 
serve the staff by looking along the outside of 
the tube. One division ot the staff will be 
seen by the eye at the eye-piece to be magni- 
fied, so as to covera number of divisions of 
the staff, and this number, which is the mag- 
nifying power required may be observed b 
the other eye looking along the tube. 
little difficulty may be experienced on the first 





trial of this method, but with a few trials it 
becomes very easy. 


Parattax. This is an apparent move- 
ment of the cross-hairs in reference to the 


object sighted at, caused by a real movement - 


of the eye of the observer. It shows that the 
a and cross-hairs are not in the same 
plane. 

To make this adjustment, direct the tele- 
scope toward the sky, or throwit out of focus 
so that no object can be distinguished in the 
field, then move the ocular in or out until the 
cross-hairs can be seen very distinctly. When 
the cross-hairs are properly focused little 
specks of dust will be seen on them. Next 
direct the telescope to the object, keeping the 
attention fixed upon the cross-hairs, so that 
the eye shall not change focus to accommodate 
itself to the position of the object; move the 
objective in or out until the object appears 
very sharply defined ; then move the eye back 
and forth sidewise and note whether the cross- 
hairs and object alter their relative position. 
If the cross-hairs appear to move with the 
eye, they are farther from the eye than the 
image, and therefore the objective should be 
moved nearer the object; for remember; first, 
that the farther object appears to move with 
the eye, and second that the farther the object 
from the objective, the nearer is the image. 
In practice this is more easily done by trial 
described. When properly focused there 
should be absolutely no movement of the 
cross-hairs with reference to the object. Of 
course a telescope should be accurately ad- 
justed for parallax before it is used in making 
precise measurements. 


The writer has incontestapie evidence for 
believing that many of the errors of instru- 
ment work are due to parallax; this source of 


error is more serious as the work becomes 


more accurate. The difficulty is usually in 
not adjusting the hairs for distinct visions for 
the normal or natural focus of the eye. The 
eye perceives things best when placed 6 or 8 
inches from the eye, this is known as the 
normal focus. When using a telescope the 
eye should be at the normal focus, the vision 
is then better and the fatigue less. The eye is 
continually changing focus to accommodate 
itself to the different distances of the objects 
viewed ; hence care should be taken that the 
cross-hair focused for distant visions be at 
normal focus, which is secured by following 
the directions as above, particularly if the eye 
be closed for a moment before pronouncing 
the adjustment correct. Having secured the 
pecese focus, it need not be changed except 
or the chnge of focus of the eye with adv- 
vancing age and for different observers; the 
rack and pinion for focusing the cross hairs is 
worse than useless. 


CargE. If the objective becomes dusty, 
brush it off with a fine camel hair brush, or 
rub it off with a piece of soft, clean chamois 
skin or a piece of old linen or silk, taking 
care to use a clean spot for each rub. Un- 
necessary rubbing of the lenses should be 
avoided, since it will destroy the fine polish 
upon which depends the sharpness and bril- 
liancy of the image. Dust upon the glasses 
is not as objectionable as a thin, almost im- 
perceptible film of grease; therefore, the 
lenses should never be touched with the 
fingers. When the lenses become very dirty, 
wash them with alcohol. } 

In removing the cell containing the objec- 
tive, care should be taken to screw it back 
exactly to its former position, else the adjust- 
ment of the line of sight is thereby destroyed. 
The component lenses of the objective should 
never be taken apart, nor removed from the 
cell containing them, since they may not be 
returned to their former position, thus dis- 
turbing the adjustments. Dust should 
carefully be kept from the inside of the tele- 
scope tube, as it will get on the lenses and 
cross-hairs. When not in use the eye-piece 
and object-glass should be covered by their 
caps. 

[The following definition and explanations 
will be found useful further along]. 


Tue Opticat Center of a lens is, ‘‘ A pointso 
situated that any ray of light passing through 
it will undergo equal and opposite reflection 
on entering and leaving the lens. it will, 
therefore, be found where a line joining the 
extremities of two parallel radii of the op- 
posite surfaces, the optical axis of the lens.’’ 
For a double-convex lens it is always within 
the surface of the lens. Fora plano-convex, 
ora plano-concave, the optical center will be 
at the intersection of the axis with the eurved 
surface, 

In lenses of long focal length, such as are 
used for the objectives of telescopes, the de- 














viation caused by the thickness of the lens 
may be neglected, as the thickness is very 
small compared with the distance to the ob- 
ject; therefore. it is assumed that the rays 
which pass through the optical center are not 
deviated at all. This leads to the simple defi- 
nition that a lens is a mathematical point 
which allows a great deal of light to go 
through it; the better the lens the more 
nearly is this condition realized. This 
*“*noint”? is the optical centers, as defined 
above. 
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WATER 


Granp Raprps, Micu., Pustic Works.—The Board of 
Public Works has recently issued its report for the 
yeat ending April, 1886. In the water department the 
earnings show a marked improvement over those of 
former years; the amount of water pumped duringihe 
year exceeds that of the preceding year by 33,000,000 
gallons, and a saving in consumption has been effected 
by replacing wooden with iron mains on several 
streets, and by a careful inspection of the fixtures, a 
special inspector being employed for this work. Thirty- 
nine old meters have been exchanged for new ones. 
and eleven others put in, the total number now in use 
being 446. New water mains to the extent of 7,262 feet 
have been laid, varying from 4 inchés to 24 inches dia- 
meter, with fourteen hydrants and fifteen valves. The 
Board strongly advocates that immediate attention be 
given to the question of additional supply, and re- 
commends that no further extensionof the mains be 
laid until such additional supply is procured ;it also re- 
commends the payment to the water department of 
$60 per hydrant annually by the city. The average 
daily consumption of water for the year is 2,046.080.93 
gallons, The city surveyor has established the grade 
lines for 51.597 feet of streets and 2,427 feet of alleys; 
and street improvements have been carried out aggre- 
gating 19,622 feet in length. The sewerage system was 
extended 16,552 feet, mostly for laterals, including 9- 
inch to 15-inch pipe and 16-inch by 21-inch to 22-inch by 
33-inch brick; there were also fifty manholes, and 
twenty-six catch basins. The entire system is com- 
posed as follows: brick, 16.253 miles: glazed pipe, 17.- 
904; cemént pipe, .480; wood, 1.853: iron pipe in river, 
-160 ; total,36.65 miles. The Fulton street bridge, and the 
Pearl street bridge were completed and opened for 
traffic; both were built by the Massillon Bridge Co., 
the specification for the latter being Theodore Cooper’s 
Highway Bridge Specification, modified to meet local 
requirements: this bridge is a single intersection Pratt 
truss, with four spans of 144.6 feet each; the Sixth and 
Newbury street bridge has also been built by the same 
company, and work is now in progress on the ap- 
proaches. Thecity hall is being built rapidly. The 
triangulation of the river, and the mapping of the 
work have been completed; and the dock and building 
lines established. The cost of the various improve- 
meénts is summarized as follows: street improvements, 
$40,020; sewerage, $15,970; bridges, approaches, ete., 
$50,445.27; water mains, $17,596.77; total, $124,031.02. Mr. 
H. A. Collar is the city surveyor. 


SOFTENING WATER.—The Corporation of Southamp- 
ton (England) is improving its water supply by boring 
a double well into the chalk formation. These two 
wells are each 6 feet in diameter, bored at a single op- 
eration by a series of cutters arranged on a heavy re- 
volving frame. The chalk removed by these cutters is 
raised to the surface by a circular iron ‘ miser,” the 
full size ofthe hole. This “ miser” hasthe form of a 
screw, and self-acting valves retain the debris scraped 
up. The water from this well will be of considerable 
hardness and must be softened to fit it for use. The 
process to be employed is a modification of the well- 
known “ Clark process.” The old Clark process added 
certain proportions of lime water to the water to be 
treated and then allowed the mixture to stand twenty 
four hours in the precipitating tanks. The features 
introduced by Messrs. Atkins & Co. in the Southamp- 
ton works are intended to hasten the process and ob- 
tain better results by the use of filtration instead of 
mere precipitation. The water from the well is first 
eonveyed to a mixing-tank where the lime water is 
thoroughly incorporated with it; the treated water 
then passes to the “ softening tank ” and then to twelve 
of the Atkins large machine filters. These filters con- 
sist of a series of hollow filtering discs of perforated 
metal fixed ofi a central tube which forms the collector 
for thesoftened and filtered water. These discs are 
enclosed by acast-iron case and revolve with the cen- 
ter tube during the filtering process. The discs are 
covered by a specially prepared filter-cloth which 
is renewed in six or nine months, the discs’ being 
cleaned by jets of water playing on their surface 
every day. The twelve machines filter 2,000,000 gallons 
of water per day, and the whole plant, including the 
two wells at £1,300, a reservoir at £4,188 and 2500 tons of 
pipe at £4,198. 6d pér ton, is expected to amiount to £55, - 
000. 
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CorRrEction.—Our Wabash correspondent, in a late 
issue, stated that the contract for that place was 
awarded to Samuel R, Bullock & Co. at $43 per hy- 
drant. The price was actually 100 hydrants at $45 
each. 


Boston, Mass.—Common sewers are to be constructed 
in Ashland street and Tremont street, Roxbury. It 
has also been ordered to extend the improved sewer- 
age system to connect the intercepting sewer in Ninth 
street, with the sewer in O street, South Boston. 


Warren, O., WaTeR-Works.—The Council of War- 
ren, Ohio, has just awarded a contract for the con- 
struction of water-works to Samuel R. Bullock & Co., 
of New York, represented by Mr. Eliis Morrison. The 
proposition accepted included twelve miles of water 
main and 100 hydrants at $45 per annum. 


Tue city of Newton, Mass., after a careful trial ex- 
tending over a number of years is now so well assured 
of the value of water-meters as a waste preventor, that 
they have lately resolved that one be put in every 
house. To this end the city has ordered within the 
month 1,000 4-inch Crown meters. 


PITTsBURG’s SEWERAGE AND Water Suppiy.—Dr. 
Gerner, President of the State Board of Health, has 
been in Pittsburg. Pa., investigating the causes of the 
typhoid fever epidemic on the south side. He reports 
the sewerage bad and the water very impure. The wa- 
ter was putrid, and at various places were found the 
eareasses of animals in advanced stages of decomposi- 
tion. A run empties into the Monongahela river, 
which supplies the residents of the afflicted section 
with water. He has ordered the schinderies on its 
banks to suspend operations until other arrangements 
are made for the disposition of their refuse matter. 


DrarnaGE DITCHING tn OntI0.—The farmers in this 
State are tiling their ditches with the following re- 
sults: 1, it saves cleaning out the ditch each year; 
2, saves about two rods of land; 3, saves turning the 
team ia cultivating; 4, drives away the ditch pest—the 
muskrat, and 5, makes the climate more healthy. The 
Glade Run ditch, of which Mr. J. Axnett is engineer, 
comprises 10 miles of tile and 8,28 miles of open cut; 
but the new Strawbridge-Phifer ditch (the letting of 
the contracts for which is announced elsewhere) will 
eclipse it with 27.35’ miles of tile and .64 miles open cut, 
and will drain 3.500 acres, of which 1,200 acres will be 
fully tile drained. 


East ORANGE SEWERAGE.—The Township Committee 
of East Orange, N. J., has, after several years of inves- 
tigation, adopted the plans of Mr. C. A. Bassett, C. E., 
of Newark, for a separate system of collection and puri- 
fication locally by chemical precipitation, followed by 
intermittent downward filtration through about ten 
acres of land. This is a radical departure from present 
practicé in sewage disposal, and its results will be 
watched with interest. The sewerage work is now 
advertised in our advertising pages, and the contract 
for the purification works will shortly be open for bids, 
the plans being pow in preparation. It is expected 
that the entire system will be in working order hy the 
first of next year. 


BROoKLYN’s WaTsR Suppiy.— Water Purveyor Hawkes 
has stated that during the first week of August the city 
was using 45,500,000 gallons per day aguinst 43,000,000 
last year. Although there had been plenty of rain the 
maximum supply is only 50,000,000, and another year 
would, under the same conditions, find the city trench- 
ing on its resources, City Engineer Van Buren stated 
that the detailed plans of the water extension would be 
ready in a few weeks, and that the city would probably 
suffer for it if the Board of Aldermen did not take 
prompt action. It would take three years to complete 
the extension, and the shortest space of time in which 
any addition to the present supply could be had from 
the extension Was a year anda half. September of this 
year, coming after the ordinary August drought, will 
probably be a trying month. 


BaTrLe Creex, Micu.—W. W. Brigden, Chief En- 
gineer, informs us that the above city has received 
proposals for water-works from the following firms:— 
Edgar Williams, Chicago; Moffett, Hodgkins & Clarke, 
Watertown, N. Y.; Turner, Dellaway & Rawson, Boston, 
and MacRitchie & Nichol, Chicago, Ill. The latter firm 
has been awarded the contract at a total cost of $100,000. 
The specifications call for two Blake compoand, duplex, 
pumping éngfnées of one and one-half million gallons 
each in twenty-four hours; a stand pipe 75 feet high 
and 10‘ feet diameter; ten and one-half miles of cast- 
iron mains from 4to 16 inches; a brick engine and 
boiler house and about ninety hydrants. The supply 
is to be taken from Lake Gognac, which has an area of 
about one-half of asquare mile and is 75 feet deep; 
situated two miles from the city. The stand pipe 
gives a 200 feet head to the business portion of thé city 
and 75 feet above the highest house. Work is to com- 
mence within 30 days. 
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NEWS OF THE WEEK: 


Contracting. 


Wanted.—Information respecting the whereabouts 
of the American Construction Company, late of 98 Ran- 
dolph street, Chicago, Ils. Address this office. 


Soldiers’ Monument for Cass Co. Ind.—The Com- 
missioners of Cass Co. Ind,, will receive sealed pro- 
posals at the Auditor’s Office in Logansport. in that 
county,until Sept. 28, 1886 for the erection of a Soldiers’ 
Monument in Logansport. The plan is now on file at the 
office named andthe contractor is to furnish all ma- 
terial and do all work of excavation, foundations and 
erection of monument. Specifications will be furnished 
by Harry Torr, Auditor,Cass Co. Indiana. 


The Manchester Ship Canal.—A contract has been 
made to complete the Manchester Ship Canal in four 
years from the date of beginning actual operations. 
The cost will be $28,750,000. This includes cutting the 
the canal, building docks at Manchester and Warring- 
ton, constructing locks and a swing aqueduct at Bar- 
ton. Some 20,000 men and 6,000 railroad wagons will be 
employed on the work. The canal will be thirty-four 
miles long, 26 feet deep and 120 feet wide. There will 
be four sets of locks adapted both for the largest mer- 
chant vessels and the smallest craft. The contractors 
are Messrs. Lucas & Aird, London 


The New Croton Aqueduct.—The books showing 
the financial transactions of the Aqueduct Commis- 
sioners from October, 1883, to August, 1886, have been 
examined by the Commissioners of Accounts, and 
found to be correct. The books were devised by, and 
kept under the immediate direction of the late Secre- 
tary, James W. MecCulloh. The expenditures for all 
purposes were as follows: 


Expenses Commissioners office..---..+--+--. $135,241.80 


Expenses Commissioners ¢f Appraisal...... 162 614,14 
Expenses Engineers «.--- 0 -- eee eee ee neeeeeee 388,272.21 
Expenses Croton Lake survey.....--..--+++++ 24,776.42 
Expenses N@W LreServOire.-..-..- eee eee eee nes 10,118.88 
Land, iand damages, etc. .-....-..-.- 0 ccse eee 49,112.64 
TAxeS ON _lANdS.... .....-ccccecccccccccescescs 401.25 
Expenses land agents......-.-- -. se ce ewes eeees 8:38.65 
Expenses Diamond Rock borings......-..-.- 7,077.42 
Purchase of rock boring drills............... 44,546.08 
Monumenting line. .........-..-- 66sec eeeeeeey 3,674.98 
Monumenting tunmnel......--.-...0.eeeeeeees i 140.70 
Models (bDIOW-OfT8).«.- +--+ <0 60202 secre ee eceees é 226.00 
Observatory towers.........0 cccecsececdeceeees 1,805.96 
Soundings south of One Hundred and 
Thirty-fifth street. ....... ~.. 0... cc cescencseue 931.10 
Traveling expenses of examining engineers. 1,815 64 
Extra work on Section No, 14...---.--0++0++85. 597.49 
Contracts, construction... ~~~. ...-sceeeneceees 4,330,252.19 
Agreements under section 33, chapter 490, 
TE OE BEB occ ceccced: cocccvesscccsncesnceeds 12,241.67 
Dpestdsae bases carcseccocdece cteccecweeses $5,174.574.31 


American & Mexican Pacific R. R-—Under a con- 
tract with the Mexican Department of Public Works,the 
Texas, Topolobampo and Pacific Railroad and Tele- 
graph Company has obtained some important modi- 
fications of its original concessions for a railroad from 
Topolobampo, on the Pacific, to Piedras Negras, on the 
Rio Grande. Under the new arrangements constrac- 
tion bas to be commenced within sixty days after the 
approval of the plans by the department. The company 
may begin at either end, but is bound to keep up con- 
struction at the rate of two-thirds on the cast and one- 
third at the frontier, and to finish every two years at 
least 100 kilometres of main line and branches, It is 
optional with the company whether Topolobampo or 
Mazatlan is to be the terminus of the maia line. The 
whole line and branches are to be completed within 
ten years. The subvention clause gives the company a 
large free list of raiiway material, ete.,to bein foree 
for fifteen years, and a rebate on further importations 
for the road’s use, not to exceed $% annually for 
each kilometre in actual operation, settlement to be 
made every two months. 


ohare 


By Tunnel from Sweden to Denmark. 





Copenhagen Letter to the London Standard. 


Mr. Alexandre de Rothe, an engineer, who has been 
working at Panama under M. de Lesseps; has pre- 
sented to the governments of Denmark and Sweden a 
roject for a submarine railway_tunnel under the 
Bound between Copen: agen and Malmo. The tunnel 
is to have a total length of 12 kilometres, three between 
Ameger aod thesmaill island Saltholmen, under the 
Strait Drogden, and nine between Saitholmen and 
Sweden. The ground to be worked much resembies 
that in the channel between England and Franee, and 
is :aid to offer no difficulty to the execution of the 
work. The cost of construction is calculated to 
amount to 30,000,000f., or £1,200,000. The Swedish Gov- 
ernment takes a great interest in the plan, while the 
Danish at present is keeping somewhat back... Mr. de 
Rothe entertains sanguine hopes of @ su fal resuit 
of the, negotiations. The tu would. of the 
test importance for the future com connec- 


ti between Sweden, Norway, and later on of Russia, 

the whole continent, as laden railway wagons 
could then run from the north of Norway, Sweden, or 
Finland, down to the south of Italy. 
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Contractors Intelligence, 


Reported by T. HW. Boorman. 


Engineering and Building Materials, 
WHOLESALE PRICES. 


New York, August 19, 1886. 















IRON. 
STRUCTURAL LRON. 
AN@leG. 1. covccscscecescoes sanhae eenede 1.95¢ @ 2.10¢e 

‘a PE och. bueeaees eens hones 9% mete ae 2.35 @ 2.45 
OOS 6 i cb'sbceee :occtedev cess e'ccssesess 600% 2.36 @ 2.45 
Beams and channels, American... 3 a 
Tank plates....--..-- @ 2.20 
Mholl Plated... -ccccccccccscessceee @ 25 
Steel plates, Tank @ 2.75 

WROUGHT-IRON Pipe. PITTSBURG. 
Butt welded, black .....--.-- Discguat 45 
galvanized.. . 35 
Lap welded, Blac Ke seccscesccece . 60 
galvanized Sevocceees . 42% 
ee 2 renee . 6258 
Rains. 

Steel (large lots at mill) te eeeseeeseeneee $34.00 @ $35.00 
CRE CIR ccee ccdcctecccsete ecocsecesoves 19.50 @ 20.00 
Old rails, steel- see eeeeeeceseeesseesesece 22.06@ 23.00 

RK. spikes..... eevee 2.40¢ 
KR, splice-plates.............6. «- 1.80 @ 2.00 
KK. track bolts, square nuts...-.. 3.00 
Barb-wire fencing. galvanized....- «+» 400 @ 4,38 
painted. ..-.0..cccce- 4.00 
Jorrugated s6OMn......cccccsccrccscccsece ‘ 
Nails 
Tron, per Ke@g....-+.00seeeeeee oe sccveee so. “S58 
Bteel GO, ceveccoes Peveceoce sesso eovsess 2,.230@ 2.256 
METALS, 
Copper. 
Lake Superior,......- susbsbures Seanbanese 10.25 @ 10.35 
Other Bramas. oooccecccecocsccceccces «e+ 98.26 @ 9.75 
Lab. 
Com. Domeatic...-- ebeebeneessonecencs : 4.75 @ 4.80 
Laad Pipe. ......sssecsccesesescsencs seesec .06 4c. 
Tin-Lined Lead Pipe...-..-...+-- soecees 15 
Sheet Lead ............- paiaas 2 eaaninne 07% 
ZINC. 
SOE cccnvceveesss ovoneunsene ose coveccecce 5.60 @ 5.85 
BRICK. 
Cargoes (afloat) 
Choice Brands..,..........-. oaseehéennbase 7.25 
Haverstraw...,.«.-+.-++. Spoccncees per M. 6.25 @ 7.00 
oT eae o0ceccccenecees e 6.25 
Up-River, ...-.ccesececcccessevcecees aeoce 5.50 @ 6.25 
BARRING 900015400090 90000009 009 iiiabasint ns 5.50 @ 6.00 
SE RUNNIN. | 4.0. vh0 06 end hse dnceccseanes 
RC aay SAGRGEO Ase endsaReasneueniene 4.50 @ 4.75 
FRONTS. 
Croton, red.....0 antcteee ovsecece oye obuteos 11. @ 15.00 
BOO savcdud pate 6¥cdebesnensseeese 11.00 @ 15.00 
ED, vans nsdshos bbcbetete saneets 10.00 @ 14.00 
Philadelphia pressed...... .+...+.+++++. 27.00 @ 28.00 

Trenton 25.00 @ 26.00 
Baltimore = 37.00 @ 41.00 
Buff eS ; 33.00 @ 35.00 
Enameled English ...... .+++.-e+e0-+ ++ 85.00 @ 130.00 

AME@PICAN «- ++. ees eeee ee eeeeee 80.00 @ 120.00 
Fire brick .........-.-+. sees 256.00 @ 55.00 
es American, Ho. 30.00 @ 35.00 
? No.2 25.00 @ 30.00 

ASPHALT. 

Rock. 

FrOnah oo000.ccccerecees hutenha Nth dedeese + $20.00 @ 25.00 
German. encen coesh eandeccepadesnccecé 15.00 @ 20.00 


According to ‘quantity or brand, and 


P whether taken from vessel or store, 
AVEMENT. 


Base  AaANb i aes s5scnacpsdnecseciscee $2.50 @ $3.00 
LIME. 
Rocklock Cement Co.'s Ground...... .80 
Rockland, common per DDI... cecces . 1.00 
ROMs sos rccowrscrcese . soe 
State, COMMON. .«.. «++-e5+ ev eecverce eooee .85 
finishing.....-..+.++- osense 1.45 
Kingston, ground.......-ssseeeeeeeeees .90 
Add 465¢. to above figures for yard rates. 
STONE. 
Cargo rates at New York. 
Amherst freestone, No.1 per cub. ft. 0.95 $ 1.00 
- ss No. 2 fe 0.75 0.85 
. ee light drab “ 0.80 @ 0.95 
Berlin Me inrough = * 0.75 @ 1.00 
Berea a 
Brown stone, Portland, Ct. 1.00 @ 1.35 
Belleville, N. J. , 0.75 @ 1.35 
Granite, rough. ....-..e ee cee cenceeees 0.45 @ 1.25 
Common building stone per load. 2.00 @ 3.00 
Base stone, from 246 to 6 lengths. per 
fh Te 6cssuned bene . . 0.40 @ 3.00 
Conerete and macadam stone, ‘Tomkins 
Cove, per cub. yd ....--eeceee oe ee $1.65 
SLATE. 
Purple roofing per square. 6.00 @ 7.00 
Green Be 6.00 @ 7.00 
Red wed 15.00 
Black Penna. (at New York) “ 4.50 @ 5.00 
LUMBER. 
Prices for yard delivery in New York. 

Prine, Common box per, M. 18.00 @ 20.00 
Choice 65.00 @ 70.00 
Tally plank, 1% in.10 in. dres’d. each. “4@ 50 
Tally boards, dressed com. 2 28 @~ .30 

BPRUCE, ds dressed a -23@ .2 
Plank, 1% in - 28 @ «30 

2in. cS 38 $ 40 
2 in. dressed 143 6 


ENGINEERING NEWS AND 


Timber per M. 13.00 @ 16.00 
Hemvocg, Boards each. 12@ .% 
Joist, Be XK 410 4 XC iM. .cececccssceeeeee 16@ .44 
Oak per M. 565.00 @ 65.00 
CYPRESS 1, 144, 2 and 24 in = 35.00 @ 40.00 
YeLLow Prinz, Girders rs 25.00 @ 30,00 

Dressed floorin x 28.00 @ 35.00 
SHINGLES, Extra shaved pine, I6in. “ 

sawed 18 in. 5.15 @ 6.00 
Lata, Cargo rate ” 2.10 
PAINT. 
Lead, white, American » dry per lb 04% @ .065¢ 
: pure’ 07 @ OT 
‘ English, B. B. in oil : 084 @ .08% 
“Red, American 06% @ .07 

Litharge - 054 @ .06 

Venetian red, American it 01 @ OLM 

Indian red * .08 @ .10 

Vermillion, American lead - i @ 1s 

Paris green * @ .18 

Umber, Amer. raw and powdered per Ib. “Ke 01% 

Drop blac i MA, nctcvndtobectsecd¥eccctes 07 @ .18 

Eng. - s0 

Chrome green.............++ 





Oxide zinc, American............. 
DURE cccncinvacive 





CEMENT. 


The following price current is made up entirely from quotations 
furnished us directly by the firms Gooling n each brand; the prices 
are understood to be Wholesale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 


CaLvin Tomkins: 





‘Old Newark Co's.” Cement ..........-- $1.10 
BaETIJER & MeYERSTEIN: 

ee a rrr ar - $2.60 @ $2.65 
Be.uonti & Co.: 

Hemwmoor * Crown” brand.........-..+ 2.50 
JaMés BRAND: 

Burhamd......ccceess poadvessbes cooccsecee 9.98 @ 23.90 

ata ties $u2hdo.5kd abedhnwdesih adda ett 2.95 @ 2.50 
BRooks, SHOOBRIDGE & Co.. seteswecreceessees 2.45 @ 2.60 
HowarpD FLEMING: 

Gibbs’ English Portland, 400, Ibs. eeese-ee 2.50 @ 2.75 

SRS ee er +» 2.25 @ 2.50 

Stettiner, German. .......-..-+s.eeees 2.65 @ 2.85 

Lagerdorfer, a dadbabaddidbeeces +» 245 @ 2.75 

Fiave, A 1, Belgian........cccsescessesece 2.35 @ 2.50 

SL.» nonce 0000009000 060000 600406 080000 2.15 @ 3,00 

Keene’s Coarse,. 4.75 @ 5.50 

- Biss 4s ve dcetebees 1.15 @ 8.50 
. Superfine... 8.50 @ 10.00 
Fisuxr. ErskInE W. 

Stettin (German) Portland Cement.. 2.40 @ 2.75 
GABRIEL & SCHALL: 

DEAN. RMON edi ig sd sick seadiasn inns 2.65 @ 3.10 
Hupson River CeMENT Co. Rosendale.. 0 
JOHNSON & WILSON: 

Saylor’s American Portland...........-. 2.15 @ 2.45 
LesLey & TRINKLE, Philadelphia, Pa.: 

“Giant” Portland... Ce pores eewccescecsos 2.20 @ 2.40 

Improved “ Union ”’....-+..s.essseeeeeees 1.25 @ 1.50 

ML, snivcnus aubhncbahestesediawnabaencuied 1.10 @ 1.20 
Magciau & Co.: 

J.B, White & Bros. Coarse Keene's... 4.25 @ 4,50 

SuUper*lne ..2..ccceceoee + 7.25 @ 17.50 
Portland,.......... 2,65 @ 3.00 
New York CemMEn? Co.: 
weergnd Ds aiken aeeke beat ocaiin cdkn dite < 1.10 
Y. & ROSEN DALE CEMENT Co.: 

~ Rosendale, * eee Wet ciess0ken0e 1.10 
SINCLAIR & Bauso 

Abeen 8 Portland | Cement Works....... + 2.35 @ 2.85 
Pet MN cons iden scans cin ction Riaube asdaen + 2.25 @ 2.50 
PALL CEMENT Co 

i. THIELE: 

“Dyckerhoft pik wamadinnn cane Ene gree ene coses 2.90 @ 3.25 

NITED STATRFe C EMENT Co.: 

Engtish Portland........ bs cktevdes coseeee 2,25 @ 2.40 

eae! Sy F<: eehion dedcccecese esccces 2.00 @ 2.15 

I ance bonkacgepenaics sees 160@ 1.65 

Windsor and Improved Rosendale..-.- 1.00 @ 1,10 
UNION AKRON CEMENT Co. : 

Akron “Star” brand, 1.00@ 1.10 


MARKET SUMMARY. 


Building materials generally show virtually no change in prices 
this week. The Brick market is precisely as last week, no change 
in quotations and a fair demand for good quality, manufacturers 
seem satisfied with ruling prices, are working fall capacity, and 
shipping along at their convenience. Cement moves slowly for 
Rosendale brands, and we bear of sales at 90 cents per barrel, 
favorite brands $1.00 @ $1.05 per barrel for immediate delivery, 
$1.10 the regular quotation. Foreign cement does not appear to 
drag on the market and most of the Importers sell their impcrta- 
tions before arrival. The sale of 20,000 barrels for use on the 
aqueduct “previously mentioned ”’ is now statedto be of “ Whites"’ 
English, although it is claimed the purchase had been previ- 
ously closed for “S ylors’’ American. The Lumber market is 
fairly active aad prices on Spruce are well held. Pine also is in 
good demand at last week's quotations. Lath is commanding 
slightly better figures in consequence of hght arrivals, and is now 
heid at $210 per M. Lime owing to the temporary suspension of 
shipments from Maine is getting scarce, but arrivals are antici- 
pated shortly, the prices are still $1.00 per barre! for common, 
$1.20 for finishing, with no probability of achange. Plaster is in 
fair demand at $1.20 @ $1.25 for ordinary city, orders for export 
and interior orders about equal to last year. The Paint and Oil 
market shows no change with the exception of Turpentine which 
is higher, 3534 cents being the lowest quotation, a healthy trade 
generally reported. The Hardware market is without special fea- 
rures. Nails are still quoted at $210 @ $220 per ker. Pig Tin 
has mot kept up the advance, the mark:t baving weakened in 
London and sales of Straits are reported here at $2195 per ton. 
Tin Plates are quiet with a limited demand and no break in 
prices. Lead has been reported sold at 0.4.75, with c.4.80 asked. 
There is a good demand for stone, the extensive use of Terra 
Cotta has somewhat affected the call for the more expensive 
qualities, but the quarries do not make any complaint of lack of 
orders. 


Avcust 21, 1886. 


BUILDING ITEMS. 


Augustus Hatfield, No. 2 Stone street, bas completed the plans 
forthe new hotel to be built for Mr. Louis Todd, on the north- 
west corner of Broadway and Thirty-sixth street. The building 
will be six steries high, of brick, witb blue stone trimmings, and 
fronteges of 145 feet on Broadway and 139 feet on Thirty-sixth 
street. The cost is estimated at $250,000, but contracts have not 
yet been awarded. 


The Bard of Health, on Tuesday, awarded the contract for the 
erection of two frame pavilions on North Brothers Island to Mr. 
Chas. B. Trimble. The plans were drawn by Mr. Jos. M. Dunn. 


Mr. Wm. E. Worthen, 63 Bleecker street, has been appointed 
engineer to prepare the plans for the new Mount Vernon sewer. 


J.D. Karst, Jr., will tuild on the south side of Sixtieth street, 
100 feet west uf Tenth avenue, three five-story flats and stores ata 
cost of $54,000 


Mr. H. C. Blanchard, architect, reports excavations commenced 
for the extensive addition to be made to the residence of Mr. 


Benj. Lewis atthe corner of Lafayette and Cortlandt avenues, 
Brooklyn. 


The Consolidated Stock and Petroleum Exchange, are consider- 
ing the feasibliity of erecti: g a $200 000 bu ding at Nor. 58 to 62 
Broadway, but as the pr. perty is ou/y leased for 4 certain number 
of years the matter has not been tully decided on. 


Mr. Paul F Schoen bat drawn the plans for the building to be 
erected on Tweltth avenue, from Forty-second to torty-third 
street, to replace the car depot aud stabie of the Furty-second 
and Grind Street Ferry Railroad Company, the building will be of 
brick with gravel roof, thre -rtories high . nd wiil cost $100,000. 


Mr. E. W. Gress in the architect for alterations snd an exten- 
sion to be made to No, 2% Stanton street, at a cust of 815,00. 


Messrs. E. A Sargent & Uo. have drawn pians for a $25,000 resi- 
dence, to be built at Mamaroneck N. Y., fur U. D. Evdy. 


Mr. Wm. H. Merser-au reporis estimates now being received 
for a barn, stavle and carriage house, 98 by 58, witu exteusion 20 by 
56, to be built for Messrs. D. & K Roberis, at Elticgville, Staten 
Island. 


Mr. Jos. M. Dunn reports plans on the boards for a residence to 
be built at Far Rockaway, near Wave Crest, for Mr. Thomas 
Boyne, it wiil contain all modern improvements, and be lighved by 
gas. The cost will be about $12 000. 


Mr. W. Holman Smith, 23 West Twenty-third street, reports al- 
terations to be made to No. 34 West Thirtieth street, turning the 
building into a store, and connecting it witb the Giisey House 
Agnex, cost of the improvement will be about $6,000. He is also 
the architect for the rebuilding o:1 No. 112 West Tweaty-ninth 
street, which is to be a five-story single flat house, 24 by 81 front, 
brick with Scotch redstone trimmings, tin roof, cost of improve- 
me nt about $15,000. He also reports work commenced on a cot- 
tage to be erected for Mrs. Curtenius at New Rochelle, cost about 
$6,000. 


Mr. Lawrence J. O'Connor reports that he has prepared plans 
for rebuilding the church of the Immaculate Conception at 
Amevia, Dutchess county, N. Y. The new editice is to be of 
rough native stove and timber, with slate roof, and shows a unique 
design. Cost about $10,000. 


Mr. Geo. A. Freeman, Jr., 149 Broadway, reports designs on the 
boards fora first-class hotel; 300 feet front, which, with twelve 
cottages, is to be built on thirty acres of land on Long Island: 
near the Ocean, for a stock company. 


Mr. Thomas E. Tripler, of Avenue B and Eighteenth street, wil 
build on the site of the old New York Mastic Works, on the south 
west corner ot Avenue B and Seventeenth street, eight tive-story 
tenement houses, brick and stone, tin roofs, at a cost of $140,000. 


rr 
Soda Locomotives. 


From the Philadelphia Record. 


At the Baldwin Locomotive Works there are in course of con- 
struction four ;ocomotives which are designed tobe run by soda, 
which takes the piace of fire under the boiler. Soda has much 
the same power as coal witiout any ot the offensive gases which 
that fuel emits. Toe engines are now nearly finished, and are to 
be shipped within two weeks to »inneapolis, Minn., and are to be 
run on the streets of that city, where steam engines are forbidden. 

The engine has much the same appearance as a passenger car. 
Itis about 16 feet long, entirely boxed in, with no visible smoke- 
stacks or pipes, as there is noexhaust or refuse. The boiler is of 
copper, 8434 inches in diameter, and 15 feet long, having tubes 

unning through 1t, as in steam boilers. Inside the boiler will be 
placed five tons of soda, which, upon being dampened by a jet of 
steam, produces an interse heat. Wnoen the soda is thoroughly 
saturated, which will occur in about six hours, the action ceases, 
and then it is necessary to restore it to its original -tate by forcing 
through the boiler a stream of superheated stream from a station- 
ary boiler, which drives the moisvure entirely from the soda, when 
it is again ready for use. The exhaust steam from the cylinders is 
used to saturate the soda, and by this means all refuse is used. 

These engines are the first of their kind that have been built in 
this country, and are being constructed under the supervision of 
George Kuchier, a German engineer. The engines will have 
about the same power as ttiose on the New York elevated roads: 
and wll readily draw four light cars. Soda engines are now used 
in Berlin and other Europesn cities very successfully. 

- 


Railways of the World. 


According to statistics recently published in a German journal 
on the railway enterprise of the world, the aggregate mileage at 
the end of 1884 was 290 750 miles. Europe claimed of this tota) 117,- 
604 miles; Asia, 12,757; Africa, 4.075; America, 148 738; and Aus- 
tralia, 7,486 mile«. Not less than 60 per cent. of the whole mileage 


o. the world is in 1 ine countr.es. Australia has the 
largest amount of ra:lwsy accommodation in proportion to popu- 
latton, and the United States ana come next. Toe oost of 
constructing the universal roilway system is estimated at £4 800,- 
000,000. The hi — expenditure was in G Seana, whee | 7 
amounted to per mile. as com 


gen. LU, 9B ia Fra £21,041 io Satie ratinare). £m 
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